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Opening Chinook Pass in the 
Cascade Mountains of Washington 
on U.S. 410 Between Yakima 
and Tacoma. See Story Inside 
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AMPLE WEIGHT ON 
DRIVING WHEELS 
FOR TRACTION 


@ A motor grader may have plenty of power and traction 
but if you can’t put enough weight on the blade and scari- 
fier to penetrate hard material—if you don’t have enough 
weight on the front wheels to keep the grader from head- 
ing toward the ditch under a heavy side load—you don’t 
have a good grader—a BALANCED grader. You can’t 
utilize properly all of its driving power . . . In Adams 
Motor Graders particular attention is given to BALANCE 
so that all of the driving power can be utilized at the blade 
and scarifier still having enough weight on the front 
wheels to make steering effective. That’s the reason you 
will find all Adams Motor Graders, from the smallest 
model to the big 66% h.p. models, BETTER BALANCED 


for all around performance. . . Let your local Adams rep- 
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AMPLE WEIGHT ON BLADE 


CUT HARD MATERIAL 


AMPLE WEIGHT 
ON FRONT END 
FOR POSITIVE CONTROL 


OR SCARIFIER TO 
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resentative show you facts and figures on the importance 
of Adams BETTER BALANCE before buying your next 
motor grader. If you do not know his name, please write 


J. D. ADAMS COMPANY - INDIANAPOLIS, INDIANA 
Branches, Representatives & Distributors throughout United States 
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9 DAYS SAVED—FORM COSTS 


> This culvert, with three others and a bridge, was built on 
Route 56, Vernon County, Wisconsin, early in the spring. Use 
of Atlas High Early permitted stripping of forms and opening 
of road to traffic 5 days after concrete was placed instead of 14 
days if normal portland cement had been used. Form costs were 
cut by earlier stripping and also re-use of forms and protection 
and curing costs reduced appreciably. Engineer, Wisconsin 
State Highway Commission; Contractor, Nelson, Mullen & 
Nelson, of Minneapolis. 


> To meet winter construction problems, the Minneapolis Bridge 
Co. chose Atlas High-Early for 1700 sq. yds. of paving, 280 sq. 
yds. of sidewalk, and the retaining walls and deck of this Northern 
Pacific underpass, Bismarck, N. D. The contractor reported that 
lower costs for protection and curing saved $3 per cu. yd. This 
large saving was partly due to the necessity of placing the con- 
crete in a number of operations—no one placement of concrete 
exceeding 30 cubic yards. 


SAVED 10 DAYS AND FORM COSTS 


® Use of Atlas High-Early cement on the Blue Ridge Parkway 
Project in Boone, N. C. enabled the subcontractor to save ten 
days in construction of each culvert. Also forms were stripped in 
3 days instead of 14 days. This permitted re-use of forms, result- 
ing in a large saving in costs. Contractor, Nello L. Teer, Durham, 
N. C.; Subcontractor, J. H. Brinkley, Thomasville, N.C. 
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Lop days off 
construction time 


CUT DOLLARS OFF COSTS-— 
with ATLAS 
HIGH-EARLY CEMENT 





OW to speed construction and reduce costs—here 

is a problem that Atlas High-Early cement an- 
swers satisfactorily on many jobs. The three jobs here 
illustrated are typical. 

Atlas High-Early gains strength rapidly, and so 
cuts time and costs required for protection and curing 
as much as 60-70%; generally permits earlier strip- 
ping and re-use of forms, thus often reducing form 
costs; and produces serviceable concrete in much less 
than the usual time. 

Specify Atlas High-Early on your next job. Fill out 
and mail the coupon below for new booklet, “Case 
Histories of Days and Dollars,” which gives further 
data on the speed and economy of Atlas High-Early 
cement. Universal Atlas Cement Co. (United States 
Steel Corporation Subsidiary), Chrysler Building, 
New York City; 208 South La Salle Street, Chicago. 


p--——--------------- 


Universal Atlas Cement Co., Dept. RS-H-19 
Chrysler Building, N. Y.C. 

Please send me, without obligation, your new Atlas 
High-Early booklet “Case Histories of Days and Dollars.” 


Name. 








Company 
Address 
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snow and ice control is dependent upon maifite- 

nance work done during seasonable weather when 
surfaces, ditches, fences, drainage channels, backslopes, 
bridges, and all other highway elements can be repaired 
or improved.. The Oregon State Highway Commission 
has under maintenance 7,106 miles of primary and sec- 
ondary highways. With the exception of approximately 
100 miles, all roads are kept open throughout the winter. 
Physically, the state is divided by the Cascade Moun- 
tain range into two parts. Western Oregon from the 
mountains to the Pacific Ocean is, for the most part, a 
country of low elevation (and gorgeous weather might 
be inserted) with an abundance of rainfall. East of the 
mountains is a high plateau region susceptible to much 
snow and wind. The Cascade Mountain area is a section 
of deep snow. Snow fall the past winter, however, was 
light generally ; only 4,250 miles needed attention. 





W sow as maintenance, such as snow removal, and 


SNOW CONTROL DEPENDENT 
UPON SUMMER MAINTENANCE 


Oregon Building New Maintenance 
Headquarters to House Men and Equipment 





Fig. 1—General Views of New Type Maintenance Headquartes Being Constructed. This One Is At Santiam Junction 
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To service the 7,000 miles of road, the state is divided 
into 15 maintenance districts with 130 section sub-divi- 
sions. The state owns 60 of the maintenance section 
headquarters. The rest are rented. A picture and a plat 
included herewith show the new type of district mainte- 
nance headquarters being constructed. At Blue Mountain 
on U. S. 95 in southeastern Oregon a new layout is under 
construction ; likewise at Odell Lake on State Route 58 
southeast of Eugene. The one at Santiam Junction near 
Santiam Pass, northwest of Bend, and the one near 
Suntex on State Route 54 near the junction with U. S. 
395 are completed. The completed headquarters at 
Brothers on State Route 54 southeast of Bend is com- 
pleted but of different construction and layout. 

As shown by the plat, two houses for use by the main- 
tenance personnel are provided. The maintenance shop 
building provides garage space for necessary equipment. 
To make the layout more attractive, the garage doors 
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open on the side of the building away from the road. Low 
stone walls off the ends of the building help provide a nat- 
ural setting screen to hide equipment or tools that might 
be in use on the large parking area provided. Figure 3 
shows a cross section of the entrance roadways. Bunks 
are provided on the second floor of the maintenance 
building for snow fighting personnel. Figure 4 shows the 
layout at Brothers, which because of its desert location, 
had to be of different design. Across the road from this 
spot, an oasis was built. A feature of the Blue Mountain 
location on U. S. 95 is that there is not a house for 98 
miles except the maintenance headquarters. 


Equipment 
Equipment repair shops are located at Salem, La 
Grande, Klamath Falls, and Coquille. Primary mainte- 
nance equipment consists of the following units: 
525 trucks—233 used on snow removal last winter. 
149 graders, motor and pull type—28 used on snow 
removal last winter. 
70 mowing machines both power and pull type. 
255 blade type snow plows. 
5 large V-type snow plows. 
17 rotary Snogo plows. 
1 widening rotary plow, Rotoblade. 
Several miscellaneous plows. 





2" 


Fig. 2—Layout Plan of New Maintenance Headquarters 
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sand spreaders. 
13 gas power shovels—11 used last winter. 
50 miles of snow fence, picket type, railroad type, 
permanent type, and woven wire. 

118 asphalt kettles. 

9 complete portable asphalt paving plants. 

Complete equipment for 5 oiling crews and 7 traffic 

line crews. 

Other miscellaneous equipment as rollers, augers, 

scarifiers, crushers, tanks, discs, and small tools. 

The summer maintenance work as rolling, non-skid- 
ding of pavement surfaces, pavement patching, the clean- 
ing of ditches and culverts, and weed cutting makes 
winter maintenance possible. A type of maintenance 
work not often encountered is the control of shifting 
sand dunes. When one of these threatens a highway the 
maintenance forces spray it with about 0.18 gal. per sq. 
yd. of SC1-A by a long hose from a pressure distributor. 
Too much road oil can be used and the job fails. With this 
amount it has been found that movement stops and vege- 
tation starts. 

When Oregon started sanding its icy highways no 
suitable machine, it is said, was to be obtained on the 
market. Those owned were made in the state shops al- 
though, now, many good units are commercially avail- 
able. When sanding is necessary it has been found that 
crews must work during the night, and especially in the 
early morning hours. 






PROP ILE- GRADE- = ~ ° 
f Fig. 3.—Cross-Section Road- 


way On Maintenance Head- 
quarters Plots 
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Fig. 4.—Maintenance Headquarters at Brothers. An Oasis Was 
Built Across the Road From This Site 


Snow Removal 


Communication being a key function in snow control 
work and in highway operations, the state, two years 
ago, established a network of radio stations. Communi- 
cation must be positive, dependable, and prompt to insure 
safest road service to traffic. 


Fig. 5.—Interior of Salem Radio Room 


The radio-telephone system was adopted with state- 
wide coverage operating on a frequency of 1706 KC. A 
radio technician is in charge. Following is a list of the 
stations operated by the highway department: 


Watts 
1,000 


Call 


KOHS 
KOHL 
KOHK 
KOHM 
KOHN 
KOHA 
KOHE 
KOHR 


Station No. 
Salem... 
La Grande 
Klamath Falls 
Portland... 
Bend........ : 
Astoria...... 
Eugene 
Roseburg... : 
Coquille. 6 KOHC 
Medford 25 : KOHQ 
Burns..... 7 KOHU 
The Dalles 10 KOHD 
Pendleton.. - 11 KOHP 
Grant’s Pass 14 KOHG 
DOOT........<- ‘ 12 KOHP 
Gov’t Camp...... 18 KOH] 
a. 19 50 KOH] 
Meacham......... 16 10 KOHF 
Austin........... ; 26 10 KOHT 
John Day. Wein aire since a 100 KOHO 


The first three of these stations have radio-telegraph 
in connection. They are operated in conjunctio™ with 
the police patrol cars, 160 cars are equipped with re- 
ceiving sets. Also, 40 engineers’ cars have receiving sets. 

Snow removal equipment is shifted as necessary by 
radio direction. The hookup also serves for routine high- 
way department business. Complete information on road 
conditions is obtained by radio each morning and at 9 :00 
A.M. a broadcast on it is sent from the Salem station. 
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The tabulated report is sent also to Oregon newspapers 
and to the Oregon State Motor Association. 

At the mountain passes 24-hour removal opera- 
tions are required for several months during an aver- 
age winter. At these locations portable mobile radio 
transmitters are installed for expediting operations. At 
Government Camp on State Route 50, as many as 40 men 
work during storms to operate equipment around the 
clock. 

Following is a list of mountain passes: 


r 1939-40 


Ochoco Summit 

Eldorado Pass 

viieeadstaieviilenicaaddes step emmtieninaiiaes County Line Pass 
Dixie Mountain 

_.....-. Blue Mountain 

Santiam Pass 

iadiiteigabt eas Sun Mountain Summit 
......Canyon Creek Summit 
PR AEE Stage Road Pass 
......Wolf Creek Summit 
....Sexton Mountain Summit 
Loewe Siskiyou Summit 
Pistol Mountain Summit 
Heppner-Spray Summit 
Battle Mountain Summit 
Long Creek-Fox 

Canyon City-Burns 


Closed Part of Winter 1939-40 


Closed 

_ 1-10-40 
. 2-8-40 
. 12-9-39 
2-8-40 
....10-26-39 
10-26-39 


Open 
5-12-40 
3-1-40 
5-4-40 
4-13-40 
4-13-40 
6-4-40 


Route No. Pass 


U. S. 28—McKenzie............... 

Ore. 35—Bennett 

Ore. 58—Willamette 

Ore. 204—Tollgate Summit . 
Ore. 209—Crater Lake North......... : 
Ore. 232—Sand Creek .......................... , 


Snow slides in rugged country in a heavy snow belt 
can be expected. Oregon is fortunate in having only one 
road on a section of the Santiam Highway through the 
Cascades where snow slides occur. As an experiment, a 
couple of years ago a series of woven wire fences, parallel 
to the highway, were installed to act as a retard. To 
date they have proved completely successful. 

Snow removal with modern equipment is, for the most 
part, a question of expense. If sufficient money and 
equipment are available, most roads can be kept open 
continuously. However, a heavy traffic is necessary to 
justify heavy expense. It is not unusual for the highway 
department to have in use at one location, approximately 
$75,000 worth of snow fighting equipment. Last winter 
the department spent $172,195.48 on snow control work. 


Fig. 6—Fifty Watt Transmitter With Power Unit To Be 
Mounted As Portable Mobile Unit. This Outfit Was Made By the 
Radio Men at Salem 
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NORTH DAKOTA 


Roads and Streets 


USES 


STABILIZED GRAVEL BASE 


Under Bituminous Mat Coat for Streamlined 


EARING completion is a 
N stretch of road approximate- 

ly 14 miles long about 25 miles 
north of Bismarck, N. D., on VU. S. 
83. The cross-section, as shown by 
Fig. 1 is streamlined and the right- 
of-way is 200 ft. wide. 

In North Dakota, as in many 
other states, snow control is an im- 
portant problem. Winter traffic, on 
many of the state’s roads, it has been 
determined, is insufficient to justify 
a policy of keeping the roads clear, 
regardless. The streamlined cross-section has been de- 
veloped to help reduce snow removal costs, primarily, 
and secondarily as a measure to reduce general main- 
tenance costs. Traffic safety from the point of view of 
cross-section design is an advantageous by-product. 


On this project high standards of sight distance and 
curvature were built in. No curves are over 3 degs. and 
a 1,000 ft. sight distance was maintained in the design. 
All curves are superelevated and spiraled. The sight dis- 
tance is measured from the point of the driver’s eye over 
the brow of a hill to a point 5 ft. above the roadway on 
the opposite side. The interesting features about this 
road are the streamlined cross-section and the reduction 


The Author 





Crown O.018 ft. per ft 


H—— 36° Graded Roodded 
——$ 60 ——e-—— 


High Standard Road Design 


By Z. E. SEVISON 


State Highway Engineer, 
North Dakota Department of State Highways 


in mileage by cross country relocation. Figure 2 is a gen- 
eral sketch of this type of cross-section. 


GRADING 


Grading work was let to W. H. Noel Co., Highway 
Contractors, Jamestown, No. Dakota. It was started 
on Aug. 21, 1939, and completed on Nov. 15, 1939. The 
project involved 558,290 cu. yd. of common excavation 
or about 40,000 cu. yd. per mile. 

It might be interesting to inject here that the W. H. 
Noel Co. is managed by a woman, Miss Mary Nierling. 
She is in executive control; one of the very, very few 
women (you can count them on the fingers of one hand) 
who are active in road contracting. 


The job was handled in two parts by large wheel 
scrapers and crawler tractors. A list of equipment for 
both outfits is summarized below: 


Tractors, Caterpillar 95s 

Tractor, Caterpillar 75 

Tractors, Caterpillar 60's 

Tractors, Caterpillar RD4 
Motorgraders, Caterpillar No. 11 
Scrapers, Le Tourneau, 12 yd. 
Sheepsfoot rollers, double unit 

Water tank trucks, 1,200 gal. gravity. 
Rippers, Le Tourneau 

Fresno, rotary 

Mowers, weed 

Scrapers, drag, 5 yd. 

1 Crushing and screening plant, portable, 400 ton 
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The crushing and screening plant was used to produce 
aggregate for the gravel traffic service course of 700 cu. 
yd. per mile which is required in order to allow traffic 
to use the road during construction and to carry it 
through the winter until the surfacing could be placed. 
It is intended that this course will be all pushed into the 
subgrade by traffic by the time the stabilized base course 
is laid. During construction the contractor maintained a 
good crown drainage of the surface as the succeeding 
layers were spread. Sheepsfoot rollers packed the fills 
with a judicious application of water until they walked 
out, or nearly so. 





Applying Seal Coat 


The only embankment compaction control employed 
upon this project was the then “standard compaction” in 
which the sheepsfoot rollers were operated only until 
they walked out. This method, of course, did not com- 
pact to any predetermined standard with the result that 
some fills would show 90 to 95 per cent compaction, 
whereas others would fall below. 

The contractors, at first, were skeptical of the effect 
on costs of using water but during construction progress 
found that it was distinctly advantageous. 


Compaction Results 


Realizing that by existing compaction procedure, some 
fills were not showing satisfactory results, Keith Boyd, 
Materials Engineer, began a study of compaction re- 
sults as related to soil analyses and tests. He made tests 
on many fills of the last two years’ construction work. 
A summary relative to compaction in these tests is shown 
in the accompanying table : 


Per Cent 

of Total 

Compaction No. Samples Samples 
Lenn: Ge ee wer G0 gee 1! 6.2 
Less than 85 per cent... ...-.----cce-e-oeee--- % 20.2 
Less than 90 ger cont... 68 38.2 
Fe. ff f See ee 119 67.0 
More than 94 per cent..................-.-.cec-cscssnseee 59 33.0 


Total less than 95% and more than 94%.. 178 

The problem, clearly indicated, is to eliminate, by close 
supervision, control, and inspection, the poorly com- 
pacted embankments rather than to adopt more expen- 
sive construction methods. 

The direct result of his work so far has been a definite 


Fig. 2.—Illustrative Drawing of the Streamlined Cross-Section 








decision to adopt embankment construction control pro- 
cedure for definite results in all grading contracts. [ Ed. 
—Roaps anv Streets will publish Mr. Boyd’s studies 
and results in the October issue. | 

It has been found, in North Dakota, that Proctor opti- 
mum water content is not a necessity in order to obtain 
a compaction density closely approximating or even ex- 
ceeding the Proctor test maximum density. On some 
other projects last year and this year several fills were 
constructed to conform with the Proctor tests merely as 
an educational procedure to acquaint the contractor and 
the field engineers with the routine field tests and their 
significance. During grading operations moisture content 
and density tests were also made on the natural soils in 
situ. 

On this project, however, water was employed in 
amount and at times and places only as needed in the 
judgment of the field engineer. Compaction rollers were 
operated until they walked out or nearly so. North 
Dakota estimates that the average amount of compac- 
tion water will be 150,000 gal. per mi. It is purely an 
estimating average, which determines the bid item, and 
varies greatly with weather conditions during con- 
struction. 

Field testing procedure in North Dakota varies from 
the standard density test in that lubricating oil is used 
in place of the standard sand for filling the excavated 
hole. Incidentally, the state uses their own designed 
density needle instead of a Proctor needle. 


Final Estimates 
The whole project was handled as two separate con- 
tracts. The final estimates are listed in Table I. 


TABLE I—FINAL ESTIMATES 
PROJECT 63-B(4) 


Unit 
Item Quantity Unit Price Amount 
Water for standard 
compaction .................. 1,478.4 M Gals. $1.50 $ 2,217.60 
a eee 392,126 Cu. Yd. 138 54.113.38 
aig eeiten ate 190,276 Sta. Yd. 015 2,854.14 
Cobble gutter ................ 449.5 Sq. Yd. 2.00 899.00 
Stabilizing material 
comp. in place.............. 312.0 Cu. Yd. 2.00 624.00 
Traffic service gravel... 3,022 Cu. Yd. 1.50 4,533.00 
Traffic — nie 
‘c CO Ba 8)... 1,372.2 Cu. Yd. 1.25 1,715.25 
Wire rope guard rail... 4,060 Lin. Ft. .30 1,218.00 
Obliterate old road... 7.000 Lin. Ft. 10 700.00 
Relay pipes, all sizes... 536 Lin. Ft. 1.00 536.00 
18 in. corr. metal cul- 
eee eee Wee 450 Lin. Ft. 1.59 715.50 
18 in. reinf. concrete 
CUB Ad decdidiatic. 1,084 Lin. Ft. 2.11 2 287.24 
21 in. reinf. concrete 
I ok 3 ee Lin. Ft. 2.54 949.96 
30 in. reinf. concrete 
Ea 20 Lin. Ft. 4.25 85.00 
36 in. reinf. concrete 
ON 20 126 Lin. Ft. 5.61 706.86 
60 in. reinf. concrete 
eR Ree & 120 Lin. Ft. 12.18 1,461.60 
Length—8.962 miles... Totals $75,616.53 

















































TABLE I (Continued) 
PROJECT 316(2) 


Water for standard 
compaction 
Excavation 
Overhaul ........ 
Stabilizing material 
complete in place 108 
Traffic service gravel 76 
Traffic service gravel 893.2 
Wire rope guard rail 500 
Obliterate old road ,400 
Relaying pipe, all sizes 46 
18 in. con. metal culverts 336 
18 in. reinf. concrete cul- 


$ 873.00 
22,930.63 
996.85 


216.00 
114.00 
2,366.50 
150.00 
140.00 
46.00 
534.24 
506.40 
665.48 
391.00 
1,323.96 
926.16 


...$32,180.22 


582 
166 164 
66,457 


1.50 
0.138 
0.015 


2.00 
1.50 
1.25 

30 

10 
1.00 
1.59 


2.11 
2.54 
4.25 


M. Gals. 
Cu. Yd. 
Cu. Yd. Sta. 
Cu. Yd. 
Cu. Yd. 
Cu. Yd. 
Lin. Ft. 
Lin. Ft. 
Lin. Ft. 
Lin. Ft. 


Lin. Ft. 
Lin. Ft. 


240 
21 in. reinf. 
verts .. 
30 in. reinf. concrete cul- 
verts mememennens 
36 in. reinf. concrete cul- 
verts vente staid 
48 in. reinf. concrete cul- 
verts 


262 
92 Lin. Ft. 


236 Lin. Ft. 5.61 


Lin. Ft. 9.08 


Length—4.916 miles Totals 


SURFACING 


On this project the grading passed through a winter 
before the surfacing was placed. The surfacing consists 
(1) of a water-stabilized clay-gravel base course, 4 in. 
thick and 32 ft. wide placed directly upon the 36 ft. 
graded earth subgrade; (2) a 22 ft. wide 1% in. thick 
bituminous mat, and (3) a chip seal coat. 


Stabilized Gravel Course 


At a central mixing and proportioning plant, the con- 
tractor prepared the stabilized gravel base course mate- 
rial which he hauled by truck onto the highway subgrade. 
Because of the flat inslopes, the stabilized base while 
heing 32 ft. wide on top is 36 ft. wide on the bottom and 
therefore covers the complete width of the subgrade. 
Trucks dumped the mixed material in the center of the 
subgrade. It was windrowed with a motor grader, spread 
and compacted in two lifts by rubber tired rollers and 
finished off with a 10-ton 3-wheel steel roller. 


Roads and Streets 


Completed Roadway 


Following is the gradation analysis of the typical 
mixed clay-gravel : 

Passing 
Sy Mesh Sieve 

1% i 


PI fraction passing 40. ......................-.........c00 
Liquid Limit 
The stabilized gravel base is a gravel-clay mixture in 
which the P.-I. is controlled. Water is added at the mix- 
ing plant, the mixture rolled, after it is spread, until hard 
and firm. 


Mat Coat 


On top of the 4 in. stabilized base course a prime coat 
of SC2 asphaltic road oil is applied at the rate of 0.35 
gal. per sq. yd., allowed to penetrate and dry consider- 
ably before the mat coat is applied. Traffic, in the mean- 
time, helps further pack and consolidate the base. 


The mat coat is a selected gravel mixed with SC4 
asphaltic road oil in a portable plant set up as a central 
plant in which the aggregate can be dried such that it 
contains not over 2 per cent moisture when the SC4 is 
introduced. The same portable plant was used to mix 
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the mat coat that was used for preparing the stabilized 
gravel base course. 

The contractor on this work, Megarry Brothers, St. 
Cloud, Minn., found that some slight changes had to be 
made in the shaft speeds and the number of paddles in 
order to obtain satisfactory results. 

For the mat coat which is 1% in. thick and 22 ft. wide, 
34% to 4 per cent of SC4 was used. 

Following are the specification limits of the aggregate 
for the mat coat: 





Screen 
Size 





Per Cent 


Passing 


Per Ce nt Shale........ 
Per Cent Clay and Colloids... 


Che pit from which anes Brothers obtained the 
oil mat gravel tested typically as follows: 

’ Per Cent 
Sieve Passing 
Cea aE Re Se TE In: 100.0 
 ¢ ae Aa ee ee 77.2 
NR 2. SRN RO 66.0 
| 0 Sas 46.7 
ON ER ee eee 41.2 
ES Se ee ee ee ae, ey ne ta 29.4 
TE TRE PT 21.4 
I ol sansa lsc aahecsasbiiaibinens ads ce alder mi 7.7 
IES NE 4.4 
ER ae OE Se 3.9 
. i Ee a) ee ean 2.9 
Per Cent ‘Shale SOR eet: i 5.0 
Per Cent Clay and Colloids. sew hemes hin 48 


Some of the gravel did not carry as high a filler con- 
tent as desirable requiring some addition. Following is 
a typical analysis of the filler material: 


Per Cent 
Sieve Passing 
EE eae. ne 8 OE I es 100.0 
eRe ee ee ee ee ES eM 98.6 
SS Se See renee errr es 95.6 
a mer 92.4 
TIL, AAIIT <o-isciecsincsiadaconodciotiandusemsecnieunnisighibiuabisiaissne do naaeeimeeneae 89.0 
| ea awe Me nL eee A 83.8 
No. 100. 82.2 
| eee mee 71.8 
», ££: 2 eer Pe Ss 5 
Per Cent Clay and Collotdls............. doses 14.8 


For filler materials specifications require not more 
than 20 per cent clay and colloids. 
The asphaltic oil was obtained from the Standard Oil 


Company of Indiana. Following is a typical analysis of 
the SC2 and SC4: 


Item SC2 SC4 
Lh DARE ee aCe ee eRe ta 0.0 0.0 
Viscosity furol, 122 deg. F... .... 187 533 
Flash Point (Cleveland open cup), deg. F... 230 240+ 
Loss on heating, 325 deg. F., 50 gr., 5 hrs..... = 2.0 
iy ke > recor 99.9 99.9 
Residue of 100 penetration, per cent.................... 64.2 77.2 
a, of 100 penetration residue at 77 deg. 

BEE EES NE Ey eae ne 100 100+ 
Wt. per rad. ff 8.115 8.258 


The mat coat was rolled in one lift with a rubber-tired 
roller until firm and finished with a flat wheel, 3-wheel 
10-ton steel roller. 


This mat coat was immediately followed by a seal coat 
of RC4 asphaltic road oil applied at the rate of 0.3 gal. 
per sq. yd. to the full 32 ft. width. It was immediately 
covered 22 ft. in width with 21 lb. per sq. yd. of chips. 


















Megarry Brothers Plant 


Chips are prepared by the portable crusher at the cen- 
tral plant. They are being spread with a truck width chip 
spreader. No wheels are permitted to strike the seal coat 
asphaltic oil. After the chips are spread they are pneu- 
matic-tire roller rolled and the job finished by the 10-ton 
3-wheel steel roller. The road is then opened to traffic. 


Equipment.—Following is a list of equipment used 
by Megarry Brothers: 


1 Portable asphalt central mixing plant, Madsen, 400 ton 
1 Portable crushing plant, 9 in. by 36 in., Cedar Rapids 
2 Crawler tractors, Caterpillar, with bulldozers 

1 Power shovel, % yd. 
16 Trucks, dump, 1% to 2-ton International 

2 Motorgraders, Caterpillar, No. 11 

2 Pneumatic rollers, Bros. 

3 Wheel tractors, Farmall 

1 Sheepsfoot roller for shoulder compaction 

1 10-ton 3-wheeled steel roller, Austin-Western 

1 Chip spreader, 10 ft., Buckeye 
1 Power broom 

1 Asphalt distributor, 1,000 gal., 
3 Tank trucks, water. 


Rosco semi-trailer 


The surface construction work was not completed at 
this writing so estimated quantities and contract bid 
prices are given instead of final estimate quantities. 


TABLE II. 
Estimated Quantities — Bid Prices 


Unit 

Item Quantity Unit Price 
Stableized gravel base..................---.-.-.----+- 67,775 Ton $0.73 
Prime coat, furnish and apply SC-2...... 103.050 Gal. 0.08 
Combined aggregate (mat coat)... ; 15,658 Ton 1.11 
Furnish bitumin, SC-4 (mix).................. 156,580 Gal. 0.075 
Furnish and apply RC-4 bit. seal............ 54,180 Gal. 0.09 
eC iatieenicai dinette. 1,905 Ton 2.75 


Megarry Brothers paid $.04 a ton for the gravel from the 
state pit. 


Personnel 


One other contractor, Rice Construction Company, had 
some bridge work which is not discussed here. Their 
headquarters are at Bismarck, No. Dak. 

For the North Dakota State Highway Commission, J. 
C. Wright was the resident engineer on the grading 
work. P. L. Peightal was resident engineer on the sur- 
facing. J. C. Stark is division construction engineer, 
H. Robinson is division engineer, N. W. Hicks is con- 
struction engineer, "Keith Boyd is materials engineer, and 
Z. E. Sevison, State highway*engineer. 

For the W. H. Noel Company, A. W. Orton was su- 
perintendent of one grading outfit and J. Tenefos, super- 
intendent for the ‘other. For Megarry Brothers, W. H. 
Megarry is superintendent of coristruction. For the Rice 
Construction Company, Ben Nelson was ‘superintendent. 








































OBSERVATIONS 
BY THE WAY 


A. PUDDLE JUMPER 


@ Today I ran onto that rare speci- 
men of highway engineer who be- 
lieves a contractor can do construc- 
tion work cheaper than can be done 
by state or county forces under the 
day labor plan. | was so agreeably 
surprised and shocked that I had 
Mr. Humphrey give me some more 
of his ideas. He has worked on both 
sides of the fence and says he knows 
that work done by contract is by far 
the most economical procedure. He is 
now studying the possibilities of con- 
tracting certain parts of the main- 
tenance work. Since I can’t give him 
a 10 gun salute, I'll fire my 38 ten 
times when I get back home. 


@ The bridge department of the 
Montana State Highway Commission 
has a new short method for comput- 
ing vertical curves. Milton Brown, 
senior detailer, gave a short explana- 
tion of it in their house organ “Cen- 
ter Line.” 


Q Notice the light spots like gravel 
pebbles on this black top road. And 
many do not show. It is U. S. 16 near 
Vivian, S. Dak. Those spots are 
myriads of grasshopper. About 10 
per cent of the number, but which do 
not show, are crickets. They’re black 
and do not photograph. There were 
thousands of them, too. 


@ Dramatizing Illinois’ efforts to 
modernize its highway system, Shir- 
ley James (left) and Gayle Menk of 
Evanston display these “Signs of 
Progress” for the Illinois Road 
suilders Association. Because of a 
late season, construction now is being 
rushed. 


@ Texas is doing so many progres- 
sive things I can’t cover them all 
here. Take, for instance, the plan of 
sending headquarters department en- 
gineers around to all the district 
laboratories to check up on the dis- 
trict procedures for the sake of uni- 
formity. This practice also keeps all 
district offices on their toes. Then, 
also, look at those variably treated 
roadside parks ; benches, shade, water 
tanks with windmills, shacks, etc. 
One might expect to find running ice 
water in the next park one passes. 


@ Efficiency of concrete paving con- 
struction stepped up by using air 
hammer to drive form pins on Penn- 
sylvania Turnpike jobs. 


@ The Texas Highway Department 
practices a policy that I believe is first 
class administrative procedure. At 
their district engineers meetings and 
their staff conferences whenever a 
controversial subject comes up for 
discussion the state highway engineer 
announces that free discussion is de- 
sired and “no holds barred.” Believe 
you me, those participants in a dis- 
cussion must have good sound rea- 
soning and justification before they 
support or attack a point of view. 
And they know it. 


@ Montana has proved by many 
pictures taken two and three years 
after construction that slope round- 
ing and sandpapering backslopes of 
cuts is a poor expenditure of funds 
for the state. McKinnon would like 
to use this one and one-half per cent 
of federal aid funds required on fed- 
eral aid projects for actual construc- 
tion work. 
e * 


@ Burning roadside weeds, mostly 
Canadian thistle and sweet clover, 
along main road in Powell County, 
Mont. This homemade outfit works 
but progress is entirely too slow. It 
operates under the weed law estab- 
lished in Montana and is being done 
under the direction of Mr. F. L. 
Niven, County Extension Agent, 
Deer Lodge, Mont. The pump outfit 
is too small. 











September, 1940 


@ A Senate amendment to the 
House roads bill for 1942-43 federal 
aid accepted by the House conferees 
makes available federal aid funds to 
pay the entire engineering costs of 
surveys, plans, specifications, esti- 
mates and supervision of construc- 
tion projects for the improvement 
of highways strategically important 
from the standpoint of national de- 
fense. Also, agreement was reached 
on another defense proviso which 
authorizes the Commissioner of Pub- 
lic Roads to give priority of ap- 
proval to, and expedite the construc- 
tion of, projects that are recom- 
mended by the appropriate federal 
defense agency as important to the 
national defense. Adoption of the 
conferees’ report by both the House 
and the Senate is immediately ex- 
pected. 


@ Herewith is shown a field made 
screw press for punching soil speci- 
mens from the modified Proctor mold 
in use by Idaho. G. A. Leibold shown 
using press on Olaf Nelson Const. 
Co. job, July, 1940. 
















@ Tow hook with safety lock de- 


another. He says it’s all right to ask a 
man here where he’s from but never 


Highways for the rear end of trucks. top is hinged and the other side reads, 


“Fresh Oil.” 


@ Dredge pipes are tightened on 
General job on U. S. 99 near Wood- 
land, Washington, by a hand winch 





t 4g? 
: 


and steel cable hitch. Note loop of 
cable around pipe in foreground, then 
through a sheave back to the hand 
winch, two joints to the rear. Pipe 
in foreground is being forced into 
next length. 





@ The state legislature of Montana 
certainly succumbed to pressure from 
the statewide city firemen’s organi- 
zation. They virtually tied the hands 
of the cities, so far as new improve- 
ment work is concerned, so I’m told, 
by requiring city firemen to be put 
on a three shift, 24-hour basis, and 
pegged the salaries at a level that 
takes more of the cities’ income than 
is available for this work. 


@ Roherty of North Dakota tells 





to ask why. 


@ Reversible sign made from old 
vised by the Nevada Department of state route markers in Nevada. The sign holders developed by Nevada 
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@ Barricade and “Men at Work" 





They fold and nest. 
a . 


@ The gate between heaven and hell 
broke down. St. Peter met Satan at 
the gate and told him it was his turn 
to fix it, and for him to get an engi- 
neer and get busy. Satan argued that 
it wasn’t his turn and said, “Besides 
where will I get an engineer?” St. 
Peter replied by saying that if Satan 
didn’t fix it, he’d sue him. Satan 
satirically smiled and said, “And 
where will you get a lawyer?” This 
is Jahn N. Roherty’s story, North 
Dakota State Highway Department. 


@ The locating engineer on that by- 
pass road south of Ponca City, Okla- 
homa, must have been dreaming 
about circles and curves when he laid 
out that stretch of U. S. 50. For 
greatest pleasure in driving that sec- 
tion one should be about three sheets 
in the wind with a good pilot at the 


wheel. 


@ Picture shown herewith is hang- 
ing on wall in C. P. Humphrey’s 
office, Chief Engineer, Idaho Bureau 
of Highways. The title reads, “The 
Last P. I. of the Last Traverse.” 
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The automobile accounts for about 
one out of every twenty patents issued 


since the American patent system was 


started a century ago. 
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Down the Road 








by CHARLES M. UPHAM 


Engineer-Director, 
American Road Builders’ Association, Washington, D. C. 








AMERICA'S BIGGEST BUSINESS 


The nation’s biggest business. An annual 
investment equal to one-tenth of the na- 
tional income. More than 6,000,000 em- 
ployees. Thirty million American stock- 
holders. That’s a brief picture of U. S. 
motor transportation from an economic 
standpoint. Useful and productive employ- 
ment for both labor and capital in this 
industry is founded on the public highway 
facilities of the nation. Add to this the 
social and cultural benefits of good roads. 
It becomes apparent that every citizen has 
a stake in the national highway system. 

If you buy stock in an ordinary corpora- 
tion, to which you pay $50 every year, you 
want to know a great deal about that cor- 
poration. You are entitled to an annual 
report setting forth facts about assets, 
management, dividends and so forth. Yet 
the average motor-vehicle owner, who in- 
vests $50 a year in highway taxes, is sup- 
plied with few facts about the highway 
system. The highway system is the most 
important factor in the nation’s economic 
system, but the extent of its influence on 
agriculture, industry, commerce and gen- 
cral welfare has never been completely 
evaluated. Since roads affect the lives and 
welfare of every individual, the develop- 
ment of the highway-transportation system 
should be based on a knowledge of its effect 
on the entire economic structure. 


Improvement of farm-to-market roads is 
one of our most pressing needs, In rural 
sections, highways often mean the differ- 
ence between life and death, success and 
failure, education and ignorance. The tre- 
mendous importance of rural roads makes 
it imperative that their improvement be 
intelligently and accurately planned. It 
must be discovered where roads are most 
needed, what kind of roads will best serve 
the community and the economic justifica- 
tion for highway expenditures. The Ameri- 
can Road Builders’ Association, through 
its Highway Economics Division, is now 
engaged in a general economic study of the 
country. This study will be correlated with 


existing highways in order to find out 
what changes are needed to meet the eco- 
nomic requirements of the whole country. 

Traffic movement is at present the prin- 
cipal basis for determination of our traffic 
needs. The Road Builders will consider 
other factors which are affected by high- 
way conditions. The Highway Economics 
Division will study population trends and 
distribution, land use, industrial, commer- 
cial’ and agricultural trends, military de- 
mands, passenger and freight traffic move- 
ment and communication trends. The im- 
portance of this survey to American busi- 
ness is indicated by the list of industries 
that are backing it. Included are automo- 
bile, oil, steel, cement, asphalt, tar and 
equipment companies. 

An example of the research being con- 
ducted by the ARBA division is its study 
of citrus fruit transportation in Florida. 
Early study reveals an important growth 
in direct trucking of fruit from grower to 
distributor. Truck transportation means 
more rapid delivery than is possible by 
train and eliminates the necessity for more 
than one handling of the fruit. Another 
interesting fact is that twenty-six cities 
now get all their milk by truck, which 
means faster and more sanitary transporta- 
tion. Completely dependent on trucks are 
48,000 communities which have no railroad 
service. Roads play an essential part in 
transporting the products of farms, mines 
and forests to centers of fabrication and 
from factory to consumer. Highway trans- 
portation reduces shipping costs, makes it 
possible to transport perishable goods over 
longer distances and literally brings the 
producer to the consumer’s door. 

In addition to these peacetime factors is 
the increasingly important element of na- 
tional defense. War Department recom- 
mendations for roads to serve military pur- 
poses must be given serious consideration. 
Thorough knowledge of all economic fac- 
ters affected by highway transportation will 
be invaluable in determining future high- 
way development of the United States. 









ARBA HEADQUARTERS 
MOVED TO 
INTERNATIONAL BUILDING 


National headquarters of the American 
Road Builders’ Association now occupy 
the entire seventh floor of the Interna- 
tional Building, 1319 F street, Washington, 
D. C. The move was necessitated by the 
organization’s rapid growth during the past 
few years which made former quarters 
inadequate for the most effective function- 
ing of the rapidly expanding activities of 
the nation’s No. 1 highway organization. 
Additional space in the new headquarters 
building, located in the center of downtown 
Washington, will permit the staff to carry 
on these enlarged endeavors with the high- 
est possible degree of efficiency. 





UPHAM NAMES MILLER 
EXECUTIVE ASSISTANT 





Burton F. Miller has been appointed ex- 
ecutive assistant to ARBA Engineer-Di- 
rector Charles M. Upham. He will be in 
charge of the detailed operation of the 
Washington, D. C., offices in Mr. Upham’s 
absence. Since joining the ARBA staff in 
1936, Mr. Miller has handled legislative 
and organization committee activities. He 
has also done important work as a member 
of the ARBA Committee on Safe High- 
ways. Mr. Miller was formerly associated 
with the Construction League of the United 
States and directed the preparation of the 
construction codes under the NRA. A na- 
tive Washingtonian, he was educated in 
local institutions and was admitted to 
the District of Columbia bar in 1932. 
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The total road mileage of the world 
is 9,268,397 or one mile of road to 
every 5.3 square miles of the total 


land area. 

















GEORGIA JAMBOREE 
PLANNED BY HIGHWAY 
CONTRACTORS 


‘The Georgia Highway Contractors’ As- 
sociation will stage its annual Highway 
Jamboree at Lithia Springs, September 26. 
Newly elected officers of the ARBA affili- 
ate are Alex MacDougald, president; 
Charles Wheatley, vice-president; William 
IF. Bowe, Jr., secretary, and Roy T. Smith, 
treasurer. Paul L. Andrews was re-elected 
executive secretary. Directors include W. 
\. Young, W. F. Scott, W. L. Florence, 
J. G. Attaway, W. L. Cobb, J. A. Hudson, 
J. B. Gibson and A. W. Ledbetter. 


ALABAMA AFFILIATE NAMES 
T. A. TURNER SECRETARY 


Tilghman A. Turner, owner, Turner In- 
surance Co., Montgomery, Ala., has been 
appointed secretary of the Alabama Road 
Builders’ Association, an ARBA affiliate. 
He will serve out the unexpired term of 
A. G. Underwood, who recently resigned. 
Mr. Turner was for nine years a top- 
ranking road machinery salesman in Ala- 
bama. 


OHIO HIGHWAY 
DEPARTMENT STAGES ROAD 
SHOW AT FAIR 


The Ohio Department of Highways 
staged a Roads Show at the state fair, 
August 24-30. Officials and good roads 
enthusiasts from all parts of the state par- 
ticipated in Highway Day activities, August 
27. Highway directors and commissions 
from other states were the guests of State 
Highway Director Robert S. Beightler at 
the August 28 review of the highway edu- 
cational pageant. ARBA President Hal G. 
Sours, assistant director and chief engi- 
neer, Ohio Department of Highways, also 
had a prominent part in the program. 


TECHNICAL AIRPORT 
CONFERENCE PLANNED 


The Airport Division of the American 
Road Builders’ Association will co-operate 
with the University of Michigan in spon- 
soring a technical airport conference. Air- 
port Division President Floyd E. Evans, 
director, Michigan State Board of Aero- 
nautics, is in charge of arrangements. The 
date has not yet been set. 



























ARBA Engineer-Director Charles M. Upham congratulates Speaker William 
B. Bankhead of the U. S. House of Representatives on signing the new Hayden- 
Cartwright Federal Highway Bill of 1940. Pictured in the Speaker’s office are, 
left to right, Congressman Wilburn Cartwright of Oklahoma, chairman, House 
Roads Committee, who successfully steered the bill through the House; Alabama 
Senator John H. Bankhead, brother of the Speaker; Speaker Bankhead and Mr. 
Upham. The Bankhead brothers are carrying on the work started by their 
father, who was responsible for the first federal-aid highway legislation. 


DIEFENDORF APPOINTS 
ARBA COMMITTEE ON 
CONFERENCES 


ARBA Educational Division President 
A. Diefendorf, head, department of civil 
engineering, University of Utah, Salt Lake 
City, has appointed Professor C. C. Wiley, 
University of Illinois, Urbana, as chair- 
man of the Committee on Highway Con- 
ferences and Short Courses for 1940-41. 
Committee members include Professor Ben 
H. Petty, Purdue university, Lafayette, 
Ind., who recently resigned the chairman- 
ship; Professor L. D.,Conkling, Mgntana 
State college, Bozeman; Wilford -Owen, 
economist, Highway. Research Baard, 
Washington, D. C., and Professor J. H. 
Lucas, Georgia School of Technology, At- 
lanta. The committee plans to develop a 
booklet to aid in organizing and develop- 
ing highway conferences in the various 








states. It will probably be entitled, “The 
Organization of a Highway Conference in 
Your State.” 


TEXAS GROUP SPREADS 
HIGHWAY INFORMATION 


Facts about the highway program, high- 
way financing problems and objectives of 
the Texas Good Roads Association are 
being presented to the Texas motoring 
public in a series of speeches by repre- 
sentatives of the Texas group. In July 
members of the ARBA affiliate spoke at 
meetings of the Texas Press Association. 
the Southwestern Chamber of Commerce 
Executives School, the Texas Rural Letter 
Carriers’ Association, the Central Texas 
Highway Association, the Beeville Rotary 
Club, the Nacogdoches Rotary Club and 
the Texas Traffic Engineering School. Ad- 
ditional speaking engagements were filled 
in August. 




































BOOK REVIEW 


Road and Street Construction 
Methods and Costs* 


By Halbert P. Gillette and John C. Black 
Reviewed by Herbert R. Anderson 


President, Robert R. Anderson Company, 
Paving Contractors, Chicago 


President Highway Contractors’ Division, 
American Road Builders’ Association 


In “Road and Street Construction Methods and Costs” 
the authors have assembled a surprising quantity of 
useful material for contractors and engineers. The sub- 
ject matter covers the field of road construction costs, 
from preliminary surveys to finished surfaces and struc- 
tures ; and with minor exceptions, the coverage is excel- 
lent. Throughout its length the book shows close regard, 
not merely for suitable subject matter, but for the pre- 
senting of that matter conveniently for users. In this 
connection, the unusually complete and convenient index 
deserves special mention. 

In a review of practical length, one cannot do more 
than touch on the various chapters. The introduction 
deals briefly with generalities relating to estimates, costs 
and profits—chiefly by way of caution and reminder. 
Chapter 2 is a unique and very clear presentation of 
Cost Indexes and their possible uses in construction 
estimates by engineers, and in some circumstances, by 
contractors also. Chapter 3, Overhead Costs, summarizes 
the items generally to be included, explains the charac- 
teristics of contractors’ job overheads and general over- 
heads, and gives tables of normal percentage limits of 
overhead items, with due cautions as to their application. 
Other sections deal with state, city and county overheads. 

Chapter 6, Equipment, contains several detail tables 
of rental and ownership expense schedules, following 
which come records of fuel, lubrication and maintenance 
costs, and a table of equipment depreciation rates. Labor 
costs appear naturally in all the chapters relating to 
particular types or classes of work, but in addition, a 
special chapter has been provided to cover wage sched- 
ules and other general data, such as the “Wage Index 
of Common Labor in Road Building,” comparisons of 
work under contract and day labor systems, public 
relief, and convict labor. 

The bulk of the book—more than eighty percent of it, 
in fact—is devoted to descriptions and costs of construc- 
tion—nearly all records of specific jobs. All common 
types of road surface are included except stone and 
wood block. The long chapter on bituminous construc- 
tion is divided into five main parts based on method of 
mix. Concrete is treated very thoroughly, with articles 
on work with 27-E and 34-E pavers, and also on such 
special items as batching, hauling, curing and tandem 
set-ups. Material in the 84-page chapter on grading 
ranges from detailed time studies of shovel operation, 
to costs with horses and slip scrapers. Earthwork and 
rockwork are treated in separate sections, as is also 
winter grading. 

Hauling, like labor, is treated in a special chapter, as 
vell as in items relating to specific construction jobs. 
Here are recorded some of the very careful analyses 
made by engineers of the Bureau of Public Roads— 
analyses which, if studied and applied, can be made to 
save large sums on many jobs. 

Cost details of various types of culverts and small 
bridges are given. For the larger structures, the costs are 
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usually limited to final estimate details or merely to 
totals; but in nearly all cases, either small or large, the 
total cost per square foot of area is given. 

Near the end of the book are several chapters devoted 
to minor or more or less unusual items. Among them 
may be noted a 30-page article on tunnel construction ; a 
short chapter on trees, shrubs and grass ; several articles 
on sidewalks, curbs, gutters and traffic stripes; a bit on 
fences and guard rails; a record of the cost of scales 
and scale houses in Missouri, and a short article on the 
State of Washington’s radio installation for communi- 
cating with snow plows. pal PG 
“To sum up, this book supplies a most comprehensive 
and convenient assembly of general cost data for use by 
engineers and officials in making rough preliminary 
estimates ; plus large amounts of detailed data and time 
studies for use in close estimating, planning work, and 
developing improved methods by contractors, engineers 
or others; plus several chapter introductions and other 
sections which should be of special value to young engi- 
neers and beginners in the field of highway construction. 

_ 


AGITATORS HAVE ELECTRIC MOTOR 
DRIVE 


Electrically driven agitators are being used by the 
Seaboard Construction Corp., Mount Kisco, N. Y., in 
its concreting operations on the Delaware Aqueduct 
water tunnel project. Designed and manufactured by 
Blaw-Knox Co., these agitators are of 5 cu. yd. capacity 
and are equipped with 25 HP electric motor drive. The 
accompanying illustration shows one of the units being 


shipped. 


GENERAL CONTRACTORS — 
MOUNT KISCO. NY. 


Agitator Body Equipped with 25 HP Electric Motor Drive 


This contractor is at work on the 6-mile section of 
the aqueduct which is between and adjacent to Shafts 
No. 13 and 14. A central mixing plant is located near 
each shaft at ground level and feeds concrete to the 
underground workers, 350 ft. below, for the tunnel lin- 
ing operations. 

The concrete is passed down a chute, actually a 12 in. 
diameter pipe, and lands in a hopper. Some reservoir 
of concrete is maintained in the hopper to cushion the 
impact of new batches. A controllable gate permits dis- 
charge from the hopper into the agitators as required. 

Each agitator is transported on a specially made flat 
car. A battery driven mine locomotive furnishes the trac- 
tive power, being able to haul a train of two cars. At the 
point of discharge, which may be as much as 1% miles 
from the shaft, sources of current are tapped to operate 
the agitators and condition the concrete for use. 

The agitators are adaptable to future use as truck 
mixers. 
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SNOW TYPES ENCOUNTERED 
IN HIGHWAY SNOW REMOVAL 






To Keep Traffic Moving On the 








This article was prepared by V. J. Brown, Field 
Editor, Roaps AND STREETS, from information fur- 
nished by J. D. Mac Vicar, Maintenance Engineer, 
Department of Highways, State of Washington. 








Washington, produce different types of snow. 

Each type is characteristic in a locality. The winds, 
the altitude, and the temperatures all have an effect, 
characteristic of the locality, on the moisture laden 
clouds, and the snows recur in similar types in the snow 
areas. 


WV Washing climatic conditions, in the State of 


Like a Sand Dune Over 
the Level Cross-Section of a Road 


West of the Cascade Mountains the snow falls are 
quite generally loaded with moisture. The prevailing 
winds in this area between the Pacific Ocean and the 
Cascade Range are westerly from off the ocean and are 
somewhat tempered in severity. East of the Cascades, 
on the other hand, where the prevailing winds in winter 
are northerly and easterly, the snow is much lighter as 
to moisture content. The minimum temperatures in this 
area of Washington in the winter vary from zero to as 
much as 25 or 30 degrees below zero. 

During the months of January and February, 1940, 
snow was falling at 8:00 A. M. for 29 of the 60 days, 
according to highway department records, at Snoqualmie 
Pass. This pass is on the main route, U. S. 10, east from 
Seattle. During this period the maximum temperature 
recorded was 34 degrees and the minimum was 13 de- 
grees; the average, 28 degrees. The total depth of new 
snow that fell was 114 inches and the depth of the com- 
pacted snow on the ground at the end of this period was 
62 inches. This was not the end of the snows, however, 
even though the preceding two years had been practically 
snowless. Snow fell on Snoqualmie Pass late this spring. 


Prairies and Mountains of Washington 


Swinging now to the eastern part of the state, at 
Spokane, records indicate that during the same period 
as above it was snowing for 16 days. The maximum 
temperature reached 38 degrees above zero, and the 
minimum was 16 degrees. The average temperature, 
however, was 28 degrees, the same as at Snoqualmie 
Pass. The total depth of snow that fell was 24 inches 
and that remaining on the ground at the end of the period 
was only in patches. The bare ground does not indicate 
warm weather melting, however. In this area the pre- 
vailing winds cause drifting of the drier snow in the 
wake of or during the progress of the snow fall. Because 
the snow in the Spokane area is much drier than that on 
or west of Snoqualmie Pass, it drifts with only moderate 
winds, 

The relationship between inches of snow fall and con- 
verted inches of water at Spokane during the months of 
December, January and February for the winters from 
1937 to 1940 is, department records indicate, as follows: 


Ratio of 
Total snowfall Water content Snow to 1 in. 
Winter in inches in inches of water 
1936-37 62.3 3.68 16.9 
1937-38 41.0 3.23 12.7 
1938-39 42.7 3.76 11.35 
1939-40 24.0 2.33 10.0 


More or less superficial studies made of the Spokane 
area indicate that snow falls at average temperatures, 
15 to 30 degrees above zero, give a water content in the 
ratio of approximately 10 to 1, while snows falling at 
temperatures of 30 to 38 degrees above zero give a water 
content in the ratio of approximately 5 or 6 to 1. The 
latter types of snows are quite small, however, since the 
winter temperatures in this area reach as low as 30 
degrees below zero. 

At Snoqualmie Pass, which is a Cascade Mountain 
Range area, snow records have been kept on a weight 





Fig. 2—Coal Burning Steam Shovel Used When Opening Opera- 


tions First Started in Washington. This Unit Is Now Used as 
Part of a Regular Clearing Outfit on Chinook Pass 
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Fig. 3—Modern Two-Way Radio Equipped Rotary Sno-Go 

Plows Now Keep Passes Open on Main Routes. This Shows a 
Rotary Cleaning Up Gaynor Slide 


per cubic foot basis. Hence, as concerns water content, 
direct comparisons cannot be made with the Spokane 
area. On this pass, the average weight of the snow, as 
it falls, is approximately 6.25 Ib. per cu. ft. with a water 
content of 10 per cent. Push plows and rotaries moving 
it to the side of the road compact it so that its weight 
increases about five fold. Measurements show the com- 
pacted weight to average about 29.5 Ib. per cu. ft., and 
the water content is 46 per cent. It has also been found 
that in localities not affected by avalanches or slides, and 
where both rains and freezing temperatures occur, the 
average weight is 40.75 lb. per cu. ft. with a water con- 
tent as high as 64 per cent. In general, snows that fall 
on the west side of the Cascade Mountains are wet, flaky, 
soft and large crystalled. At or near the summits in high- 
way passes, the texture changes somewhat and it becomes 
finer and more granular so that it drifts quite readily. 
North of Snoqualmie at Stevens Pass in the Cascades, 
State Highway 15, the snow fall in the winter of 1938-39 
amounted to 294 inches with a water equivalent of 24.8 
inches. This is a ratio of 11.8. Last winter, 1939-40, it 
totaled 146 inches with a water equivalent of 16.79 inches, 
or a ratio of 8.71. The smaller this ratio, the heavier the 
snow, and probably the higher has the snow fall tempera- 
ture been. These Stevens Pass records indicate that the 
1939-40 snows were 1.36 times as heavy as those of the 
previous winter. While no temperature records were kept 
here, it is known that last winter’s snow falls occurred 
at much higher temperatures than the previous winter. 
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Records kept by the National Park Service in Paradise 
Valley (elevation 5,500 ft.) in January, 1940, indicate 
that 14 inches of snow was equivalent to 1.43 inches of 
water, or a ratio of 10 to 1. This is the same as recorded 
by the highway department at Spokane. 


Snow Types and Removal Methods 


Along the Columbia River, the southern boundary of 
the state, the terrain rises abruptly from the river. In 
this area a type of snow not known to other sections of 
the state develops. It is commonly called “Tapioca” be- 
cause of its similarity to the tapioca food product. The 
snow crystals form in little spheres, but unlike hail, they 
are globules of snow rather than ice, and therefore much 
lighter. Being spherical, this snow does not lie on the 
mountain sides but rolls down to rest on the levelled 
cross-sections of highways and railroads or at the foot 
of cliffs along the Columbia River. 

At times, however, a heavy, wet snow occurs in the 
Columbia River area of such large water content that it 
will not compact under traffic. It may cover a wide area, 
even though not deep, and its removal during the storm 
period is very important as a slight lowering of tempera- 
ture will cause a frozen slush which makes highway 
travel practically impossible. 

Another type of storm is a cross between snow and 
rain. It is peculiar only to the Columbia River area, and 
is brought about by high velocity northwesterly winds 
during rainstorms when the temperature is near the 
freezing point. In storms of this kind it is not uncommon 
for ice to form to a depth of two or more inches on the 
highways in just a few minutes. The ice also builds up 
on fence posts, trees, and poles, always on the side from 
which the wind is blowing. 

To correct this condition so traffic can move, the sur- 
face is striated and then sand is spread. The sand fills 
the grooves, giving tires a grip. Sand or other abrasive 
applied before the surface is striated are blown off as 
fast as they are spread. 

Then, too, another kind of snow occasionally falls in 
the Columbia River area, and peculiar only to that area. 
It is dry and fine. It will not compact and is blown about 
like dust in the breeze. 

Prior to 1930, except for the one winter, 1923, not 
much effort was made to keep the main road passes open. 
In that year an old coal burning steam shovel was put 
up on Snoqualmie Pass in an attempt to keep the pass 


Fig. 4. — Compacted Snow 
Stands Up When a Roadway Is 
Cut Through. This Picture Was 
Taken in Tumwater Canyon, 5 
Miles West of Leavenworth, 
Washington 
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open. It was successful, to a degree, but for periods of 
several days at a stretch, the pass was blocked. Now, 
however, modern rotary snow plows are stationed at 
strategic points and all main road passes are kept open. 
All plows have two-way radio communication with the 
district office and the outside world. Constant contact 
is kept with headquarters and with other snow fighting 
equipment. The result is that delays in travel seldom 
occur, and when they do it is for only a few hours. Wash- 
ington owns 18 of the large rotary units. 





Fig. 5—Typical of Slides That Occur in Heavy Snow Fall Areas 
on Steep Mountain Slopes. Snow Is Mixed with Tree Limbs, 
Logs, Rock, and Mud 


The picture on the front cover depicts the complete 
operation of opening a section of Chinook Pass which is 
allowed each winter to close up entirely. In the spring 
the usual average depth of snow is about 20 ft. It is so 
solidly compacted that a gas-powered shovel on crawler 
treads opens up the way by removing a top course of 
about 10 ft. The dipper is oversize and light in weight. 
This is immediately followed by a crawler tractor with 
bulldozer attachment. The bulldozer is used to push back 
the bottom bench (the last 10 or 12 ft.) to the level of the 
road surface where the loosened snow is picked up by 
a rotary plow and blown clear of the sides. A claw-like 
arm which extends out over the digging end of the rotary 
rotates like a cutter on a dredge. It is used for trimming 
down the snow trench slopes when widening out for two- 
way traffic operations starts. The road is not opened to 
traffic until the high sides have been widened out to the 
shoulders of the roadway. 

Outside the heavy snow fall areas, wing, V-type, and 
side push plows are started as soon as snow has become 
an-inch or two in depth on prairie as well as mountain 
roads. Snow fence is generously employed. This fence 
is fully four feet high, with slats one and three-eighths 
inches wide, spaced two and one-quarter inches apart. 
Iron posts spaced 10 ft. apart hold it in place when in 
use. When not in use it is rolled up and stored for the 
summer. 

The occasional delays of only a few hours mentioned 
above occur when an avalanche or a slide thunders down 
over the highway. With these are carried masses of 
debris,—rock, limbs, logs, trees, dirt, and snow. A picture 
shown herewith is typical of these slides. 


Statistics and Cost Data 


The State of Washington programs its snow removal 
work. Last winter they programmed 3,693 mi. of snow 
removal on the primary system and 2,228 mi. on the 
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secondary system. In operation, it was found necessary 
to do removal work on only 2,657 mi. of the primary sys- 
tem and 1,241 mi. of the secondary system. The total 
cost of the work amounted to $359,943.81. 

For handling the snow, the following equipment was 
used : 

327 trucks, 303 displacement plows, 18 rotary plows, 
5 rotoblade plows, 3 power shovels, and several motor- 
graders with scarifier attachment for striating icy sur- 
faces. 510,168 ft. or about 100 mi. of picket snow fence 
was installed. 

For ice treatment, 6,300 tons of sand was used. On 
concrete pavements, calcium chloride is mixed with the 
sand at the rate of 50 Ib. per cu. yd. For sanding bitumi- 
nous pavements, 100 Ib. of salt (sodium chloride) was 
mixed into a cubic yard of sand. 

Snoqualmie Pass was open all winter. 

Chinook Pass was closed on December 15, 1939 and 
opened to traffic on May 15, 1940. 

Stevens Pass was not closed on account of snow at all, 
however, it was closed for 20 days after Mar. 6, 1940, in 
order to repair the road surface damaged by freezing 
and thawing of the foundation. 


Tribute 


It would not be fitting to close this article without a 
word of tribute to those faithful employees of the high- 
way departments, state and county, who bear the brunt 
of the chilling blasts, the driving snow, or the pelting 
sleet to keep the roads open so traffic can move freely 
and in relative safety. 
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GRADING TOLERANCES FOR PREMIX 
MATERIALS FOR PATCHING 


In California a great deal of the patching of existing 
pavements is done with dense graded premixed material, 
stored in stock piles. Certain shipments of this material 
sometimes have been found to be unsatisfactory, either 
failing to set up, to bond to the old surface, or to remain 
stable under traffic. 

Studies have been made of various stock-piled mix- 
tures which have been found to be satisfactory or 
unsatisfactory. In the May issue of California Highways 
and Public Works, F. N. Hveem, Senior Physical Test- 
ing Engineer, Materials and Research Department, Cal- 
ifornia Highway Department, summarizes the results of 
the studies as follows; while the work is by no means 
complete, and further evidence is desirable before mak- 
ing. too positive statements, nevertheless the following 
grading tolerances are suggested which, with the average 
types of mineral aggregate, should furnish satisfactory 
mixtures for maintenance patching. The following tab- 


ulation gives the proposed gradation in terms of the 
U. S. Standard Sieve Series A.S.T.M. designation 
E-11-26, A.A.S.H.O. 1927: 

3%4-In. ¥%-In. ¥%-In. 4-Mesh 

%o % % “ 

_ aaa eee 
VyVmchr oa eccceeceenn-e-----95-100 100 
OY eee 95-100 100 
3-Inch ...............-<.-:-.05- 85 80- 95 95-100 100 
4-Mesh  ..................<-----50-. 65 58- 73 65- 85 95-100 
16-Mesh  ......................30- 43 33- 45 38- 52 46- 67 
Rr 18- 27 18- 27 22- 30 25- 36 
200-Mesh ...................- 6- 10 6- 12 8- 15 10- 17 
Ge ee nti 3.9-4.6 3.9-4.7 4.2-5.0 4.5-5.3 





“For average types of aggregates. 
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the 15.788-mile project in Bennett and Todd 
counties, South Dakota, across part of the Rose- 
bud Indian Reservation. This project, which was let in 
two sections labeled as FLHP 7 (1) and FAP 237 D (1), 
is outstanding because of the nature of the soil and be- 
cause of the cost of water for compaction in embankment 
control. The contractor, the Jarvis Construction Com- 
pany of Sioux Falls, South Dakota, had never built a 
controlled embankment compaction project before and 
neither had the State Highway Commission. This pro- 
ject, as one on which to experiment, was a poor selec- 
tion. For the larger part of the 1534 mile job, the soil 
is an impalpable powder ; over half of it is finer than the 
200-mesh sieve. The soil types run the range from A-2 
to A-7 inclusive. The dividing lines between the types 
are quite definitely marked in the field. They do not 
gradually blend into each other. 

The typical cross-section is shown by Fig. 1. Where 
special side ditch conditions were encountered, the sec- 
tion was modified as explained on the chart. These modi- 
fications were made with the point in view of always 
maintaining not to exceed a slope of 6% to 1 from a 
point at the intersection of the backslope with the nor- 
mal ground surface and the shoulder of the road. South 


QO UTSTANDING in highway construction work is 





EMBANKMENT CONTROL 
IN POWDERY MAGNESIA SOIL 


First Controlled Compaction Work 
Done By South Dakota And By Contractor 
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Showing Grading Work 
Near Sta. 235 


The Light, Powdery, Sandy 
Soil Is Blown About by 
Every Gust of Wind 


By R. K. MORRELL 


Construction Engineer, 
South Dakota State Highway Commission 


Dakota recognizes the work of Mr. E. A. Finney, Mich- 
igan Engineering Experiment Station, on cross-section 
design for snow control. They know that the first blow 
with a snow storm will fill the ditches. Therefore, ditch 
design for storage is not the important factor. The im- 
portant factor is the final surface of the snow in the 
filled ditches, which should not take a greater slope than 
6% to 1 from roadway shoulder line to top of backslope. 
By following this procedure they have greatly reduced 
right-of-way costs and also have reduced embankment 
quantities about 5,000 yards to the mile on 35,000 or 
40,000 yd. to the mile quantities that obtained when a 
template section was used indiscriminately. 


Grading Construction Procedure 


Excavation was removed by large wheel scrapers, 12- 
yd. and 6-yd. sizes. In some places a ripper had to be 
used to loosen the soil. Once loose, it rapidly lost its 
normal water content and the average loss between cut 
and fill was 2 to 3 per cent of the dry weight of the soil. 
Grading procedure was very much the same as any 
scraper job. In a few places, 4-up, 3-up and 2-up mule 
teams pulled fresnos and plow on small channel changes 
and light section grading. Cuts and fills were shallow, 

















WHERE SPECIAL DITCH GRADES ARE USED EXTRA DEPTH 
(910 BE OBTAINED BY EXTENDING 4: | SLOPE AS SHOWN ABOVE 
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VARIABLE DITCH 8'TO #8 BOTTOM 


Fig. 1.—Typical Streamlined Cross-Section in Cut and Fill. The Modified Sections Were Used Where Necessary on Account of Special 


Ditch Grades, Nature of Terrain, Etc. This Cross-Section Was Used in Order to Prevent Snow from Drifting on the Roadway 
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wHar counts is THE VALUE 
THAT SHOWS UP ON THE JOB 


_ a great deal more to International 
Trucks than meets the eye when you see 
them rolling along with their loads or stand- 
ing on the showroom floor. 

We mean the things you'll find out only 
after you put Internationals on the job... 
things like their /asting economy, dependability, 
trouble-free performance, stamina, and long life. 
You can’t put your finger on qualities like 
these but owners know they’re there. That’s why 
men keep coming back to International when 
they need new trucks! 

International reputation is built as much 








ny International Trucks, from light-duty model 
els 


on these “hidden values” that come out day 
after day and year after year as on the sound 
engineering, quality construction, and all- 
around mechanical excellence that go into 
these trucks. Ask any International owner... 
and then see for yourself by putting the right 
Internationals to work on your own loads. 
Sizes range from Half-Ton units to powerful 
Six-Wheelers. See the nearby International 
dealer or Company branch for complete 
information. 


INTERNATIONAL HARVESTER ComMPANY 
180 North Michigan Avenue Chicago, Illinois 
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Fig. 2—Showing How Clay Topping Was Placed on Sandy Sections 


i.€., averaging around 4 to 10 ft., with a couple of 25 ft. 
and 30 ft. fills at the deepest points and a couple of cuts 
about the same. As shown by Table II there were only 
648,781 cu. yds. of common excavation on the whole 
project, an average of about 41,000 yds. per mile. 

Excavated material was spread in layers about 6 in. 
thick and sprinkled. A twin tandem sheepsfoot roller 
followed immediately. Sometimes the fine powdery soil 
was so deep in dust that a bull-dozer had to be used as a 
pusher to operate the sheepsfoot roller. The tractor skin- 
ners had to wear masks in order to keep the powdery 
magnesia soil out of their lungs. A light gust of wind 
would cause a cloud to rise. Then, considering that for 
days at a time, a hot, dry southwest wind would blow, it 
can readily be seen that the contractor operated under 
extremely unusual conditions as compared with the av- 
erage grading project. Pictures shown herewith give a 
slight idea of the difficulties caused by this powdery mag- 
nesia-compounds soil. At times the hauling equipment 
was completely invisible; lost in a cloud of powder. 
Needless to say, many dry work days were lost. 

Hauls were not long, and only five 12-yd. scrapers 
were needed to complete the project on time. Culverts 
were corrugated metal pipe ranging from 15 in. diameter 
fabricated pipe to 84 in. diameter. Four multiple culverts 
were installed ranging in size from 120 in. diameter to 
165 in. diameter. Two 84 in. pipes had beveled ends, cut 
to fit the slope of the fill, as did one 54 in. pipe. All back- 
filling around these structures was compacted with a 
pneumatic-tamper. 

Compaction water was hauled by gravity type tank 
trucks about 20 miles. A field laboratory with trained 
soils engineers in charge moved along with the construc- 
tion work. The engineers worked in shifts in order to 
give the contractor the advantage of as many working 
hours as possible. 

For operation of the work the contractor used the fol- 
lowing equipment : 

12—Crawler tractors, Caterpillar 

1—12-ft. pull grader 

1—Ripper, Le Tourneau 

5—12-yd. scrapers, Le Tourneau 

1—6-yd. scraper, Le Tourneau 

1—6-yd. scraper, Continental 
1—Twin-tandem sheepsfoot roller 
2—Bulldozers 

4—Tank trucks (hauling compacting water) 
1—Air compressor 

2—Pneumatic tampers (backfill compaction) 
1—Motor grader 

6—Mule teams with plows and fresnos 
1—Mormon 

l—Horse team grader 

1—3-in. centrifugal pump 

Shown herewith are some typical soil analysis sheets. 
One of them, Fig. 5, shows a typical sandy section analy- 
sis. On these sections clay blankets were placed to a depth 
of 12 in. on top, feathering out as the blanket ran down 
the sides of the embankment to the toe. The cross-section 
governing this work is shown by Fig. 2. 


Upon completion of the grading work, a magnesia- 
gravel service coat was laid at the rate of 1,000 cu. yds. 
per mile to serve traffic during the winter months. Mag- 
nesia gravel is quite soft and abrades easily. Therefore, 
before a surface armor coat of a bituminous mixture is 
laid this material is stabilized with clay and water and a 
surface treatment of SC-4 or SC-1 asphaltic oil as a sub- 
base for a depth of 3% in. and a width of 32 ft. This 
service coat and base course was not part of the grading 
contract. It is explained later herein. 


Embankment Compaction Control 


During the surveying and design period, soil samples 
were taken all along the project. No soil survey map was 
made but the data were referred to the design depart- 
ment. The tests were made by the testing department and 
Proctor optimum water content and compaction densities 
determined for all samples. 


A Caterpillar RD&8 With 13-Yard Le Tourneau Scraper and an 
RD7 Doser Pushing in Borrow Pit 


South Dakota uses a modified Proctor compaction ap- 
pdratus in the field but adheres to the standard 25 blows, 
3 layers, and 12-in. drop with a 5.5-Ib. hammer. After the 
soil is compacted in the cylinder and the collar and base 
removed, the sample is struck off level, care being taken 
not to score the surface by dragging gravel pebbles across 
it. The volume of the mold is 1/30th of a cubic foot so 
that a slight gain or loss in the sample is multiplied 30 
times in conversion to a cubic foot basis. Moisture con- 
tent is obtained by comparing the wet density obtained in 
the field with the value obtained by the standard Proctor 
density obtained on that soil in the laboratory when the 
earlier tests were made. 

Embankment material was spread and rolled in layers 
of about 8 in. The degree of compaction obtained was 
determined by driving a testing cylinder into a spot 
where loose surface material had been scraped off. The 
core sample was removed, struck off level and weighed. 
The volume of this core sampler is 1/87.4th part of a 
cubic foot. At the start of the job, if the density obtained 
as indicated by the core test was less than the Proctor 
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density possible (as determined earlier by laboratory 
tests) rolling was continued until the fill density equalled 
the laboratory density. When the obtained density fell 
short of the laboratory value soils inspectors were cau- 
tioned to look for the cause. Possible points of insuffi- 
cient compaction include: 


1. The junction between mechanical tamping and 
rolled embankment. 

2. Areas where rollers turn during rolling operations. 

3. Areas where too thick a layer is being compacted. 

4. Areas where improper moisture is found to exist 
in the material. 

5. Areas where the improper number of passes of 
the tamping roller were made. 

6. Areas where dirt-clogged rollers are being used to 
compact the material. 

7. Areas where oversized rock which have been over- 
looked are contained in the material. 

8. Areas where frozen material was placed near freez- 
ing temperatures, or upon frozen ground. 

9. Areas that were rolled by rollers which have lost 
part of their ballast. 

10. Areas containing material differing in character 
from average. 


A Sheepsfoot Roller With a Couple of 1560-Gallon Water Tanks 
on FLHP 7(1) in Todd County 
{RE UE REET ~ 9° TE 
Inspectors were cautioned that rolling with a flat wheel 
roller may do more harm than good. By compacting with 
other equipment, stratification is avoided. Inspectors 
were also cautioned to make the most advantageous use 
of the materials available. In general, the better mate- 
rials were expected to be used in the outer third and the 
top of the embankment. 


Typical Tests.—Charts in Figs. 3 and 4 show tests 
of the soil at stations 472 + 00 and 606 + 00, respec- 
tively. Curves range even higher, in the sandier sections, 
in dry weight. Optimum water content (Proctor) on the 
soils encountered range from maximum shown in Fig. 3 
to less than that shown in Fig. 4. Some of the soils con- 


Sheepsfoot Roller Compacting Embankment About Sta. 339 
it ls Occasionally Necessary for a Bulldoser to Assist by Pushing 
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sident Kadoka, S. Dak. 
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Fig. 3—Test Data and Density Curve of Embankment Material 
ut Sta. 472 + 00. Note the High Percentage of Soil Passing the 
200-mesh Sieve. Some Tests Showed as High as 80 Per Cent 
Passing the 200. This Particular Sample Contained 20.4 Per Cent 
Moisture in the Natural Field Condition. Proctor Optimum Was 
26.5 Per Cent Moisture and 87 lb. Per Cu. Ft. Maximum Density. 
This Soil Contains a High Percentage of Magnesia Compounds. 


tained as high as 82 per cent of the materials (magnesia- 
compounds) passing the 200-mesh sieve. Fig. 5 shows 
tests on embankment material in a fill on which water 
was sprinkled for compaction until a density value was 
reached which compared with the Proctor density and 
Proctor optimum water content as determined in the 
laboratory. The lower curve on the chart of Fig. 5 shows 
the density obtained on the sandy soil with the field mois- 
ture in the sample as taken from the embankment and 
compacted in the Proctor mold. The upper curve gives 
the maximum density (Proctor) and optimum (Proctor) 
water content for that soil. It was on this fill where all 
field construction work required was such as to make 
field tests compare exactly with the predetermined labo- 
ratory tests for Proctor density and optimum water con- 
tent. 

Field Construction Procedure Changed.—On this 
fill from Sta. 15 + 00 to Sta. 18 + 80, about a 10-ft. fill, 
it was found that a large amount of water was needed for 
compaction. Besides being a sandy soil, the weather was 
hot and dry with a hot wind blowing. At $3.00 per M 
gallons applied, the cost of the compaction water per 
cubic yard of soil equalled and often exceeded the cost 
of grading one cubic yard. The natural contained water 
in the soil averaged about 9 per cent by weight. Approxi- 
mately 4 to 5 per cent of this was lost by evaporation in 
the grading operation. During the application and mix- 
ing of the compaction water, considerable more evapo- 
rated since this work was done during the daytime. 
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Fig. 4.—Test Data and Density Curve of Embankment Material 

at Sta. 606 + 00. Again Note the High Percentage of Minus 200 

Material. This Sample Contained 7.4 Per Cent of Moisture in the 

Natural Field Condition. Proctor Optimum Moisture is 13.5 Per 

Cent at Maximum Density of 109 lb. Per Cu. Ft. This Soil is High 
in Magnesia Compounds 


When the contractor and engineers discovered this, 
engineers from the District Office of the Public Roads 
Administration were called and they made the following 
recommendation : 

“It is recommended that the amount of applied wa- 
ter be kept at a minimum, using just enough to ade- 
quately carry on the work. Instead of 98 per cent of 
laboratory density at optimum, it should not be neces- 
sary to exceed 85 per cent of laboratory density at 
optimum. All of the Proctor density curves are rather 
flat and 85 per cent of maximum should prove ade- 
quately high. Where more than 60 per cent of the soil 
material is retained on the 200-mesh sieve (granular 
material), the 85 per cent of maximum can be further 
decreased. 

“Since this soil structure varies so much as to types, 
it is recommended that it be capped in its upper six 
inches with a mixture of A-2, A-6 and water as deter- 
mined and set up by the laboratory. These soils exist 
on the job in adequate amounts and some work has al- 
ready been done in combining them to obtain the de- 
sired densities. This compacted six-inch layer will then 
offer a uniform well compacted base to the fabrication 
of the traffic supporting base. Loose soil pockets under- 
neath should be removed and replaced with good mate- 
rial or made firm by the addition of suitable binder 
and water.” 

After the experience with this first effort of embank- 
ment control compaction to a laboratory standard and 
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the knowledge of the cost involved, the field soils engi- 
neers for the rest of the 15 miles controlled compaction 
more by judgment as to the amount of water to add and 
the number of passes required of the tamping roller than 
by tests. Water costs were kept down and rolling effort 
required was increased as the judgment of the inspector 
indicated would be necessary to conform with the recom- 
mendations of the Public Roads Administration’s engi- 
neer. 

As a check on their judgment to see what results were 
being obtained the data in Table I were collected. These 
tabulations indicated that the recommended percentage of 
optimum laboratory compaction was being obtained by 
the soils inspectors. Table I includes the experimental 
fill, Sta. 15 + 00 to 18 + 80, and shows that 26.1 gal. of 
water per cu. yd. was added which is 5 or 6 times as 
much as was added on other fill sections. That compac- 
tion water was used in cuts as well as in fills is why the 
stationing carries straight through in this table. 


Final Estimates 


On March 15, 1940, the Jarvis Construction Company 
received their final estimate for grading work on the 
State’s portion of the first contract, and the balance of 
the first contract FLHP 7. On April 15, 1940, the final 
estimate was issued on FAP 237D, the second contract. 
A tabulation of the final estimates is given in Table IT. 
Test 
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County 
Project 


South Dakota State Highway Commission 
MATERIALS TESTING LABORATORY 


Pierre, S. Dak. 
Submitted 


by Marion reese Insp., aaa S. Dak. 
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Fig. 5.—Test Data and Density Curves of a Sandy Soil. The 
Embankment from Which This Was Taken Was Topped and 
Covered on the Slopes With Clay. This Sample Was Taken from 
the Embankment Material on the Section Where Construction 
Operation Results Were Required to Compare Favorably With 
Laboratory Results. lt Was Found That the Compaction Water 
Cost Equalled or Exceeded the Grading Cost for Common 
Excavation 
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For Senee Duty 


Brick has always been preeminent as the heavy duty pavement. Its 
hardness and toughness protects the base of the road from traffic 
damage and weather destruction. That’s why brick pavements will 
serve all phases of our national life for 30-50 years. National Pav- 
ing Brick Association, National Press Building, Washington, D. C. 
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TABLE I—EMBANKMENT COMPACTION CONTROL 
RESULTS ON PART OF PROJ. F. L. H. P. (1), TODD COUNTY 


Moisture 


Actual Amount Added 





As It Occurs 
in Per Cent 
Compacted Weight 


Optimum in 
Per Cent 


(1) 
(2) 


Station limits 


| Per Cent of Actual 


} (4) 


Clay Topping 
0 + 00 to 40 4 
Comp. Top 1’ 
1 + 00 to 7 + 28 
7+ 28 to 15 + C0 
Comp. Top I’ 
15 + 00 to 18 + 
Compaction 

18 + 80 to 31 + 
Comp. Top 1’.... 
31 + 50 to 42 + 
Compaction mn 
42 + 20 to 52 + 00 
Compaction 
52 + 00 to 67 + 00 
Compaction 

67 + 00 to 82 + 00 
Compaction 

&2 + 00 to 111 + 80 
Comp. Top 1’ 
120 + 00 to 135 
Comp. Top 1’ 
138 + 00 to 144 
Compaction 

144 + 00 to 150 
Comp. Top 1’ 
150 + 00 to 158 
Compaction 

168 + 00 to 179 
Compaction 

180 + 00 to 200 
Compaction 
200 + 00 to 
Compaction 
205 + 00 to 
Compaction 
226 + 00 to 235 
Compaction 


™NI 
‘o 
o 


Ou 


80 
50 


20 


+ 00 
00 


+ (0) 


205 


218 + 


A 135-Inch Multiple Pipe Culvert Near Sta. 359 on FLHP 7(1) 
in Todd County. At Right, a 6-Yard Continental Scraper Hauling 
from Watered Borrow 


The multiplate pipe listed in Table II is for four 


culverts—one 120-in., two 135-in., one 165-in.; the 
lengths ranging from 100 ft. to 160 ft. 

The L. S. referred to means lump sum, the 100% 
refers to cost including everything. 

Engineering Costs.—Estimated engineering costs 
for field work amounted to $4,797.47 as of completion 


date for grading, October 16, 1939. 


Personnel 


Grading work on the contracts was done by the Jarvis 
Construction Company, Sioux Falls, South Dakota. 
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9.0 77,109 23,200 99.6 129.0 78.8 


Merle West followed Ted Young as Contractor’s Super- 
intendent. The average man power list included 6 super- 
visory personnel for the contractor, 14 skilled, 21 inter- 


The Traveling Laboratory, with Inspector Knecht in Front Tamp- 
ing Soil for Proctor Density Determination 
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mediate, and 10 unskilled men. The latter three classes 
varied according to requirements from day to day. 

For the state highway commission, Mr. E. W. Meeker 
is State Highway Engineer. The work was accomplished 
by the Construction Department, Mr. R. K. Morrell, 
Construction Engineer. Direct supervision was given by 
Mr. L. A. Ihli, District Engineer, and Mr. J. R. Richard- 
son, Resident Engineer. Soils Engineer, Leonard Strutz, 
and Testing Engineer, C. J. Loomer, supervised soil tests 
and compaction results. The Soils Inspectors were 
George Ducey, Marvin Knecht, L. F. Goodman and 
Marion Collier. 


Surfacing 


The surfacing for this road will consist of 3 parts, 
after completion. The first part is a service coat of mag- 
nesia gravel applied at the rate of 1,000 tons to the mile. 
It was not expected, when this course was applied that 
there would be any salvage after the winter was over. 
However, there was considerable and it was incorporated 
into the bottom 3% in. of the stabilized base course. The 
base course metal is 5 in. thick; the first 3% in. is a 
stabilized gravel course and the next 1% in. is a bitumi- 
nous armor coat. The contractor, Summit Construction 
Company, Rapid City, South Dakota, is at work on the 
base course at this writing. 

After the base course is laid, by separate contract the 
Jay W. Craig Company, Minneapolis, Minn., is placing 
the armor coat. 

Stabilized Base Course.—This course is construct- 
ed in two parts: First, water-stabilized magnesia gravel 
with clay binder is rolled to 3% in. It is topped by 1% 
in. of hard gravel with bituminous binder. The stabilized 
gravel sub-base course is mixed with the proper amount 
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Driving Core Sampling Cylinder in Fill for a Soil Den- 
sity Determination at Sta, 339 


The Method Requires that a Depression Up to 6 In. Be 
Dug Out from the Surface in Order to Reach Uniformly 
Compacted Material. A Bucket of the Same Soil at the 
Spot Is Taken to Make a Proctor Density Determination. 
Inspector, Marvin Knecht, Presiding 


TABLE II—QUANTITIES AND COSTS ON COMBINED PROJECTS 
FLHP-7(1) and FAP-237-D(1) 





Item Unit 


Work Done Unit Total 
State and Federal Contract Price Contract 





Clearing trees, 6” to 18” dia. 
Clearing trees, over 18” dia. 
Clearing not incl. above 
Grubbing stumps, 6° to 18” dia. 
Grubbing stumps, over 18” dia. 
Solid rock excavation 
Loose rock excavation 
Common excavation 
Excavation for structures 
Overhaul of excavation 
Overhaul of rock......... 
Multiplate pipe ...... 
Obliterate old road 
Clay borrow 
Overhaul on clay topping 
Beveled ends, 84” dia. 
Jeveled ends, 54” dia. 
Hand placed rip rap.. 
Water for compaction 
15” dia. corr. metal pipe 
18” dia. corr. metal pipe 
24” dia. corr. metal pipe 
30” dia. corr. metal pipe 
36” dia. corr. metal pipe 

” dia. corr, metal pipe 

” dia. corr. metal pipe 

” dia. corr. metal pipe 

” dia. corr. metal pipe 

s” dia. corr. metal pipe 
4” dia. corr. metal pipe 
Incide nt?l Work 


Total Contract Cost of Projects 
FLHP-7(1) State Work....... 
FLHP-7(1) Federal Work .. 
FAP-237-D(1) Federal Aid .... 
Unit prices were the same on both projects. 


53 $ 26.50 
23 23.00 
100% 40.00 
54.00 
30.00 
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...$ 50,557.12 
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THIS IS A NEW “CATERPILLAR” 

D-7 TRACTOR. AS IN OTHER TRACTORS 
AND OTHER CONTRACTORS’ EQUIP- 
MENT HYATT ROLLER BEARINGS WILL 
KEEP THEM YOUNG AND FULL OF LIFE. 


Yes, Hyatts help your machines stay young .. . help 
them to make child’s play of the toughest jobs! Hyatts 
insure smooth operation under all conditions at all times. 
For Hyatts are designed to banish friction... avoid wear 
and care...keep related parts in alignment... prolong 
machine life! 

To assure far greater use from your contractors’ equip- 
ment, make sure Hyatt Roller Bearings are a built-in 
feature. Hyatt Bearings Division, General Motors Sales 

Corporation, Harrison, N. J., Detroit, 
Chicago, Pittsburgh and San Francisco. 


KEEP THEM YOUNG 
WITH HYATTS! 


Copvright 1940, Hyatt Bearings 
Division, General Motors Sales Corporation 





HYATT QUIET ROLLER BEARINGS 
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ot clay and a windrow cross-section evener passed over 
the windrow to obtain a uniform quantity. The clay- 
mixed gravel windrow is split in half (it is laid in two 
lifts) and spread. Optimum water is added and mixing 
done by the turn-over method with motor graders. The 
lift is rolled with a pneumatic roller to satisfactory 
density and then the second lift, mixed with water and 
rolled. This completes the operation for the sub-base in 
which the soft magnesia gravel is used. Gradation of the 
aggregates and clay is controlled by the field and central 
laboratory. 


Next, a measured windrow of hard, well graded gravel 
is deposited on one side of the road. Long hauls are in- 
volved in getting both this gravel and the road oil used 
for mixing with it. Before the gravel is spread, however, 
a prime coat of SC-1 at the rate of % gal. per sq. yd. is 
applied to the sub-base and allowed to penetrate. Then 
the windrow is spread at the rate of 530 tons to the mile. 
\bout 5 per cent of SC-4 is mixed by road-mix methods 


View of Finished Roadway, Looking Southwesterly from Right 


ARBA CONVENTION, NEW YORK CITY, 
JANUARY 27-30, 1941 


The national metropolis is next year’s scheduled host 
to American Road Builders’ Association. The program, 
as now being planned, will be both varied and profuse, so 
that, whatever one’s tastes, he need fear no dull moment. 
Entertainment—of course—in quantity and quality that 
only New York supplies. The Pennsylvania hotel has 
been named convention headquarters. The annual ban- 
quet will be staged at the Waldorf-Astoria. Robert W. 
Moses, commissioner of New York City’s department 
of parks, has offered the fullest co-operation of his office 
to convention delegates. Through this department, in- 
inspection trips are planned to parkways, tunnels, ele- 
vated highways, bridges and all the other modern con- 
struction projects for which the city is noted. The New 
Jersey State Highway Department will arrange similar 
trips and the New York City engineer’s office will place 
its facilities at the disposal of the Road Builders. A spe- 
cial trip to LaGuardia Airport is also scheduled. 

War Department representatives will be on hand to 
discuss the timely convention keynote, “Roads for De- 
fense.’’ They will participate in an open forum on mili- 
tary roads. Discussions of the particular specifications 
required for military highways will make this forum of 
special interest to highway contractors. Another highlight 
of the 1941 conclave will be the first session of the new 
ARBA Highway Economics Division. The Public Rela- 
tions Division will sponsor an open forum on the in- 
dustry’s public relations problems. The Contractors’ 
Division is developing an extensive program. 
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with the hard gravel and pushed to one side. Before it is 
spread for compaction, SC-4 is heated to 220 deg. F. and 
applied at the rate of 1/12 gal. per sq. yd. as a tack coat. 

The windrow is then spread, rolled with a rubber tired 
roller to satisfactory density, and finished with a steel, 
flat-wheel roller. This course finishes to 1% in. in thick- 
ness, making a total of 5 in. for the sub-base and base 
course. A light flush seal coat of SC-4 (about 1/12 gal. 
per sq. yd.) is then applied as the final operation on the 
base. Traffic is not permitted to use the road until this 
seal coat (without sand) has penetrated and set up so that 
no oil will be thrown or picked up. 

Armor Coat.—At this writing the final operation, 
under a separate contract to the Jay W. Craig Company, 
is just getting under way. It consists of a flush coat of 
RC-1 asphaltic road oil applied at the rate of 1/10 gal. 
per sq. yd. followed by sanding at the rate of 120 tons 
of sand to the mile and sealed with RC-3 at the rate of 
1/5 gal. per sq. yd. 


Shoulder Line at Sta. 92. Note Flat Slopes and Wide Ditch 


ALLAN W. DOW JOINS ASPHALT INSTITUTE 
AS CONSULTING TECHNOLOGIST 


J. E. Pennybacker, Managing Director, has announced 
the appointment of Allan W. Dow, formerly of A. W. 
Dow, Inc., as Consulting Technologist for The Asphalt 
Institute. This is a new post designed to complement the 
tield work of the institute’s district engineers. 


Mr. Dow is a pioneer and leading authority in the 
field of asphalt paving. For twelve years, as Chemist 
for the Engineering Department of the District of Col- 
umbia, he supervised the manufacture and laying of all 
asphalt and other paving materials laid in the District. 

He is a graduate of the School of Mines, Columbia 
University, an organizer of the widely-known engineer- 
ing consulting firm of Dow & Smith, a Charter Member 
of the American Institute of Chemical Engineers and a 
past president of the Association of Asphalt Paving 
Technologists. 


Trafic Engineering Libraries—The Bureau for 
Street Traffic Research, Yale University, New Haven, 
Conn., as an aid to the development of traffic engi- 
neering libraries, has undertaken a comprehensive study 
which has resulted in the development of a “Classifi- 
cation System,” a “Subject List,” “Topical Index,” and 
a bibliography comprising a suggested minimum se- 
lected list of traffic materials. Copies can be obtained 
from the Bureau for $1 each. 
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when you use Bethlehem road steel 


Whether it’s a small contract or a large job like the 
new Pennsylvania Turnpike, you'll find that using 
Bethlehem Road Steel enables you to finish more yard- 
age per hour. 

Bethlehem road steel materials are specifically de- 
signed to save your time and increase your profits. Beth- 
lehem Road Joints, for instance, are one-piece units, 
easily installed by one or two men working ahead of the 
pouring crew. Bethlehem Bar Mats and Reinforcing 
Bars are delivered to you promptly, cut to the dimen- 
sions needed on your job. Bethlehem Highway Guard, 


Cable Brackets and Steel Posts are easy and economical 
to drive and string. 

You’ll find, too, that it saves you time and money 
when you make Bethlehem your headquarters for 
road steel. A single order placed with Bethlehem 
eliminates unnecessary bookkeeping, telephoning and 
correspondence. 

For higher profits and more yardage completed each 
hour on your next contract, get Bethlehem Road Steel 
Service to supply you with all the road steel materials 
you need. 


BETHLEHEM STEEL COMPANY 
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VANCOUVER, WASHINGTON, 


PROVIDES IMPROVED STREETS 
At Cost of Materials to Abutting Property Owners 


tell about its street improvement work. The city is 

improving seventy-one blocks of city streets with 
funds secured from several sources. Property owners 
get street drainage, curbs, sidewalks, and paving for the 
cost of the materials used in the improvement. 

A local improvement district is established. This may 
be done by an ordinance with or without the consent 
of the affected property, according to the state law. In 
this case, about 30 per cent of the property owners in the 
established district petitioned the city council for an im- 
provement district. 


V icit abot its WASHINGTON, has a story to 


BITUMINOUS CHIP 
SEAL COAT 


SLOPE 4 PER FT, 


4 CRUSHED ROCK BITUMINOUS 
BASE COURSE - 8° CROWN 
SEAL |5$ 
APPLIED. 
Fig. 1—Typical Cross-Section of Vancouver Residential Street 

On those streets where curbs are already in place, 
grading to subgrade is a relatively easy matter. All streets 
were high as a result of the accumulation of patching 
and surface graveling of past years. So the excess mate- 
rial had to be hauled away. The surface was scarified 
with motor graders, and the excess over subgrade ele- 
vation windrowed to the center of the street. Where this 
windrow was light, hand labor was used to load the mate- 
rial into trucks for disposal. In some blocks, a large 
excess was piled in the center of the street and a truck- 
mounted power-shovel loaded it into the trucks. Final 
subgrade smoothing was accomplished by motor grader 
blade. The subgrade was not rolled. The soil in Van- 
couver is sandy, with a little clay mixed and makes a first 
class substructure. The operation of the trucks and motor 
grader gives satisfactory substructure compaction. 

Crushed gravel for the base course is purchased at a 
certain price per cubic yard in place. The gravel supplier 
hauls it and spreads it on the subgrade. This is smoothed 
out by a motor grader and sprinkled. The water helps to 
bind the base course. Where curbs are not in place, the 
city engineer sets stakes for guides. Curbs and sidewalks 
are included in the project. 

After the base course is spread and watered, it is shot 
with MC2 asphalt at the rate of 0.4 gal. per sq. yd. This 
is immediately covered with a choke stone course of chips 
from %-in. to 10-mesh in grading, and rolled. The roller 
is a 10-ton 3-wheel unit. Next MC2 asphaltic road oil is 
applied at the rate of 0.25 gal. per sq. yd. and a similar 
amount of the same size chips are spread for a non-skid 
surface, These are again rolled and the street is opened. 


ST 
COURSE FILLS ; 
BASE BEFORE the way of sidewalk or curbs, these are credited to that 


By V. J. BROWN 


Publishing Director, 
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Financing 


Funds for accomplishing the work, according to Mr. 
J. L. Henderson, City Engineer and Street Commis- 
sioner, are derived from the following sources : 


a. Local improvement district assessment bonds for 
materials. 

b. City general fund for operating city owned equip- 
ment. 
Gas tax funds that are given to the cities by state 
laws. Used for some labor. 

d. W.P.A. funds for labor and trucks. 


The total cost of the project for which bonds are issued 
is figured on a cash basis and includes the materials, engi- 
neering, catch basins, and driveway or street culverts. 
Where some properties already have improvements in 


property on the same basis as the cost of new work is 
charged. Property owners must pay the bonds plus in- 
terest. The face value of bonds sold equals the cash cost 
of the items just listed and is all that the property owner 
pays. He pays nothing for removing high grade because 
that labor is paid by the W.P.A. 
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Fig. 2.—Motor Grader Scarifies Old Street Surface. Scarifier 
Not Visible Behind Front Moldboard 
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WALTER SNOW FIGHTERS make 
every winter an OPEN WINTER 
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Assessment Calculation 


The method of calculating assessments for local im- 
provement districts is established by law. It is based on 
benefits to zones of 30 ft. depth. For the Ist zone (the 
first 30 ft.) 45 parts of the total is assessed, the 2nd zone 
is 25 parts, 3rd zone is 20 parts, 4th zone is 10 parts, and 
the 5th zone, 5 parts, includes all the area beyond the 4th 
zone up to the limit of distance, ordinarily, 200 ft. or the 
center of the block, whichever is less. Wherever im- 
provements are made on adjacent sides of a block or tract 
the zones, being parallel to the margin of the improve- 
ment will overlap. The calculations are then made so that 
the effect is the same as if the two streets were improved 
as completely separate operations at different times. 
These zone rates reduce to factors of 9, 5, 4, 2, and 1, 
respectively, when the legally allotted ratios are divided 
by 5. Following are the steps in calculating an assess- 
ment: 

1. Having divided every parcel or tract into zones as 
already described, calculate the area of each tract- 
zone and add up to find the total area of the dis- 
trict in each zone which areas must add up to equal 
the total actual area of the district (except any 
beyond the zone limits and of course the streets and 
alleys). 

Multiply the zone areas as follows: Zone 1 area x 
9, zone 2 area x 5, zone 3 area x 4, zone 4 area x 
2, zone 5 area x 1, and add together the products, 
giving a “sum factor.” 

Divide the total estimated cost of the improvement 
by the “sum factor” which produces the “quotient” 
(or “expanded unit cost”). 

Multiply the “quotient” x 9 giving the “rate” per 
actual square foot for zone 1, by 5 for zone 2, and 
so on. (Multiply rates thus found by total zone 
areas as a test and the products should add up to 
the total estimated cost.) 

As the area for each zone of each separate parcel 
has already been found, multiply it by the proper 
“rate” for such zone as found above and the total 
of the products will be the assessment for the 
parcel. 

Again the total assessments for all the parcels must 

equal to the total estimated cost. 


Note: If the improvement is the same for the whole 
district little difficulty will be incurred, but if, for in- 
stance, curbs and sidewalks are to be constructed in a 





Fig. 3—Motor Grader Used to True the Subgrade 
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Fig. 4—Truck-Mounted Power Shovel Used for Loading Heavy 
Windrows 


district already partially provided*with same, it is neces- 
sary to give credit to those property owners having some 
improvements already in place. To do this it has been 
necessary to set up an imaginary estimated cost based on 
no improvements being in, so as to arrive at a proper rate 
for those parcels in that condition; then, arriving at a 
gross assessment for every parcel on those rates, deduct 
from such figure the cost of whatever is not needed by 
reason of being already there. 


OF STREET 
STREET SURFACING 





MIS COLLIN ARE Thee cra. 
ams FTHE ZONE. IN 


AREA OF THE 
F SIDEWALK THE WHOLE DISTRICT. 
2}— 100-0" —+} 3000°x9 - 27000 














5000x5 - 15000 
3000 x4 + 12000 








3000 x2 = 6000 





6000 x1 = _§000_ 
TOTAL 6000 = SUM FACTOR 


Fig. 5.—Sketch of Assessment Zoning Plan 
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In the Vancouver scheme street drainage is deemed to 
fall equally on every square zone-foot regardless of the 
actual placing of catch basins and pipe sizes so no credit 
is given to any lot for that part of the cost. 

Following is an illustrative example of an assessment 
on a simple lot frontage: 


Estimated cost of improvement—e.Q..........--..-.-------.-------+-+-00-0-0++ $136.00 
136 
—— = $0.002 (which is the “quotient” referred to in the law) 
68,000 

$0.002 $0.018 = Rate per sq. ft. Zone 1 
0.010 = Rate per sq. ft. Zone 2 
0.008 = Rate per sq. ft. Zone 3 
0.004 = Rate per sq. ft. Zone 4 
0.002 = Rate per sq. 5 


= area of zone) 


HW Ww 


which is the total estimated cost, or assessment in this case. 


Under this plan of operation, all materials are pur- 
chased with the bonds issued for the improvement dis- 
trict. A miscellaneous item is also permitted by law to 
be included in the cost to be covered by the bond issue. 
Under this head, the engineering, catch basins, and cul- 
verts are included. 
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Local improvement district bonds the past few years 
have not been well received by financial agencies. They 
fell into disfavor after the method was overdone by de- 
velopers of outlying tracts. It is only on the built-up sec- 
tions or areas that bond issues of local improvement 
districts can be sold. 
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PRESIDENT SIGNS 
1940 HIGHWAY BILL 


The President on Thursday, September 5th, signed 
the Hayden-Cartwright Federal Highway Act of 1940 
(H.R. 9575) which now becomes Public Law 780. The 
legislation as approved by the President provides author- 
izations for the fiscal years 1942 and 1943 totaling 
$327,000,000. While this is a substantial reduction as 
compared with the total amount as originally introduced, 
it nevertheless represents an increase over the amounts 
passed by the Senate. 

The bill, as signed, provides the following annual 
amounts: 








Federal-aid System ...... 
SIN? TIPU slates tinrnsinccninicagelbiionintons 17,500,000 







RY Mas tNIIIID spchinhni ce cniassccsciinisenitioen <acginaiiiones 20,000,000 
Forest Highways, etc......................-.-.-..........-. 10,000,000 
 £¢ £ Be IES EC are os g 1,500,000 
IIE: INNIS, INI. cssccgsheneducsinentbneeteinetinion 4,000,000 
REDE: Henne HUES ESTaW SKE TEs Bev ser 7,500,000 





Indian Roads . 





....$163,500,000 






R.F.C. Aid for Right-of-Way 


The 1940 Hayden-Cartwright Act contains several 
provisions which constitute new law. Among these are 
the provisions authorizing the Reconstruction Finance 
Corporation to cooperate with the states to aid in financ- 
ing the acquisition of real property necessary or desir- 
able for road projects eligible for federal aid. It is 
further provided that any such transaction shall be made 
only after approval of the project by the highway de- 
partment of the state concerned and by the Public Roads 
Administration of the Federal \WWorks Agency. While 
these provisions do not make any substantial change in 
the existing authority of the k.I*.C. they nevertheless 
constitute a strong declaration of policy. 















National Defense Provisions 


Another section of the new bill authorizes the use of 
funds made available under Sec. 21 of the Federal High- 
way Act to pay the “entire enginccr.ng costs of surveys, 
plans, specifications, estimates and supervision of con- 
struction of projects for such urgent improvements of 
highways strategically important from the standpoint of 
national defense on order of the Federal Works Admin- 
istration in cooperation with the Secretary of War, the 
Secretary of Navy or other authorized national defense 
policy.” Another section dealing with national defense 
provides “in approving federal aid highway projects to 
e carried out with any unobligated funds apportioned 
to any state, the Commissioner of Public Roads may give 
riority of approval to, and expedite the construction of, 
wrojects that are recommended by the appropriate 
federal defense agency as important to the national 
lefense.” 
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EXPECT AND PLAN FOR THE 











That involves the provision of enough mechan- 
ized snow removal units to really do a thor- 
ough job. It means the choice of plows which, 
along with correct design, have the greatest 
possible strength with the lowest weight. 


AMERICAN 
SNOW PLOWS 


fill those requirements to ‘perfection. They 
have been tested and have proved their su- 
periority where snow is SNOW; in Montana, 
the Dakotas, and the states around the Great 
Lakes. 

Before you buy any plows for the coming win- 
ter write for a copy of our new catalog of 
Snow Plows and Wings (SNP-5). 


HOIST & DERRICK CO. 


SAINT PAUL, MINNESOTA 
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ADVERTISING AGES REMOVE) 


Roads an reeis 


BITUMINOUS WORK 
IN ARIZONA 


Practice.of State Highway Department 


EAL coats fall into two classes according to their 
S consistency and method of application. 

Ist—A premix seal consists of fine material 
mixed with a binder, spread upon the surface and in- 
corporated with the pavement. 

2nd.—A flush seal is one in which the raw binder is 
applied to the pavement and sand or stone spread upon 
the binder. This article deals with the latter type of 


seal coat. 


Asphaltic Surface Treatment by Two Applications of MC-2 
Followed by SC-4 Sand Seal After Asphaltic Surface Treatment 
Had Been Down One Year 


The First Seal Coats—The first SC seal coats ap- 
plied in this state were SC-2 flush with sand blotter. In 
this case the oil penetrated the pavement and enriched 
the surface, giving increased life and resiliance, and 
the sand merely served as a blotter where oil did not 
penetrate and was a nuisance to traffic. These flush coats 
served their purpose well and were cheap, but being a 
light oil slowly dried until eventually surface enrich- 
ment was lost. 

Lately considerable use has been made of SC-4 and 
SC-6 oils with sand cover coat. 

These oils give a continuous film of asphaltic sur- 
face and retain most of the sand used as a cover coat. 
They are correctly classed as a seal coat in as much as 
they do provide a definite protective layer and absorb 
the abrasion of traffic, whereas the lighter SC-2 merely 
served as an enrichening agency for the pavement proper. 
Application consists of approximately .2 to 3 gal. of 
oil to the square yard followed by approximately 15 
pounds of clean sand to the square yard and rolling. 
Sand seals cost from $300 to $350 per mile of 22-ft. 
pavement. 


By A. J. GILBERT 


Resident Engineer, 
Arizona State Highway Department 


Use of MC cutbacks for seal coating has not proved 
successful. Application is the same as for SC oils, 
immediate results are the same or even superior to SC 
oils. However, cutbacks become brittle, lose all life and 
the particles of chat or sand break away along with the 
binder and the original pavement is exposed. 

Emulsified Asphalt and Chat Seal—The third type 
of seal coat is the emulsified asphalt and chat seal, in 
which emulsified asphalt is applied at the rate of .35 
to .5 gal. per square yard, immediately followed by a 
pea gravel chat at the rate of 20 Ib. per square yard and 
rolling. The resultant finish is natural uncoated chat 
thoroughly embedded in a film of asphalt. This surface 
is non-skid and if carefully and properly applied gives 
the best appearance of any seal coat. 

Experience shows several points that will be of value 
in improving the quality of an emulsion-chat seal coat. 

The chat must be clean, as dust tends to form a film 
on the oil surface that prevents bond of the larger parti- 
cles to the emulsion. Moistening of the chat will prevent 
this film from forming and will also assist the bonding 
of emulsion with the chat surface. 

Emulsion must be spread uniformly, 
will result in bleeding later. 

Chat must follow the application of emulsion very 
closely and all operations of brooming, rolling, etc., 
must be complete before the emulsion “breaks,” prefer- 
ably within twenty minutes of the application of emul- 
sion. Emulsion seals cost from $1,000 to $1,200 per 
mile of 22-ft. pavement. 

It is in the suburban areas and new construction that 
we find the most important field for the more expensive 
emulsion seal. Here non-skid qualities and appearance 
make definite demands that the cheaper types of seal 
coat do not supply. 


“pools” of oil 


Asphaltic Surface Treatment Consisting of Two Applications of 
MC-2—0.5 and 0.25 Gal. Per Sq. Yd. After Two Years Dark 
Streaks Center and Right Are Wearing Due to Lack of Seal Coat 
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Asphaltic Surfaced Treatment Using MC2°Cutback Asphalt 0.75 
Gal. Per Sq. Yd. 


The element of cost has a very definite bearing on 
the type of seal coat that should be used in any par- 
ticular condition. 

We have, in Arizona, a large mileage of oil pave- 
ments seven years old or older. Pavements in which the 
binder is deteriorating, the cake is becoming brittle and 
actual pavement failures are becoming more common. 
It is this type of failure and deterioration that definitely 
calls for seal coat as a remedy and as a means of pro- 
longing the life of the pavement. 

The importance of seal coats must be emphasized. 
Their function of protecting from deterioration the 
more expensive pavement underneath, amply justifies 
their cost. 

Seal Coat and Subgrade Failure—I wish to make a 
particular differentiation between failures of the sub- 
grade and pavement failures proper. Subgrade failures 
are due to.lack-of support, generally due to moisture 
in a clay. While seal coat will help to prevent percolation 
of water through the pavement, it will not prevent capil- 
lary water from reaching the subgrade nor seepage from 
the shoulders or edge of pavement. Seal coat, therefore, 
is not a remedy: for subgrade failures and such failures 
are not justification for seal coat. 


‘ 


Asphaltic Surface Treatment 


Not so many years ago, highway pavements were 
designed with particular reference to subgrade condi- 
tions, thick pavements were the rule and, in general, 
the poorer the subgrade the thicker the pavement. Later, 
and particularly since the oil pavement became common, 
it has been recognized that the subgrade rather than 
the pavement, needed the treatment. 

By an economical subgrade stabilization, a thin pave- 
ment might be made to serve even better than the thick 
pavement without such stabilization. 

In fact, oil paving has reached the stage where sub- 
grade carries the load and pavement is simply a thin, 
tightly bound surface layer that resists the abrasion of 
traffic and will not displace under the heavy loads it 
must carry. 

With the large mileage of low cost highways needed 
today, it is natural that some means should be sought of 
binding the surface of a stable subgrade to resist the 
action of traffic. Such binding of the load carrying por- 
tion of the road would serve the same purpose as the 
pavement at a lower cost. 
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Asphaltic surface treatment is an attempt to supply 
that binding power to the surface of a stable roadbed 
and consists of the application of one or more courses 
of asphaltic binder to the finished road bed. 

Process of Treatment—The prepared surface 
should contain a maximum size aggregate of 1 in. and 
for the best finish a minimum of that size. Material 
classification should be A-1 or A-2 with sufficient minus 
200 mesh to form a firm surface. As much as 20 per 
cent of a suitable dust is desirable. 

In preparation for binder, sufficient water is applied 
to the surface to shape to the final section and leave the 
material slightly damp. This moisture is important, as 
it serves to prevent dispersion of oil by dust pockets and 
assists the penetration. Excessive water is detrimental, 
saturation or near saturation will prevent penetration 
and leave pools of oil on the surface. 

In sandy soils, dust pockets are rare and there is some- 
times a tendency to omit watering. This is a mistake, 
sufficient water should be used to produce a firmness 
in the surface. This moisture will stabilize the surface 
until the oil has a chance to harden and take its place. 

Asphaltic oil is applied to the prepared surface at a 
rate of .5 to .75 gal. per square yard and allowed to 
penetrate until the surface is dry enough to roll. 

Rolling is an important step. Rolling in general has 
been confined to 5 or 8-ton tandem rollers. This is defi- 
nitely a mistake. To obtain a smooth finish, the larger 
particles must be pressed into the surface and, with a 
partial set obtained from the oil, a heavy three-wheel 
roller is necessary. 

The foregoing is briefly the process of surface treat- 
ment, the next step is a flush coat of binder and sand 
much the same as seal coat. 

Application of Flush Coat—The most common oils 
used are SC-2 and MC-2. The SC-2 will give the maxi- 
mum penetration and is preferable where a fairly tight 
surface is available. MC-2 will set and harden much 
faster and is practically necessary where a sandy surface 
is used, that is grading with a minimum of 200-mesh 
filler. I have said that considerable minus 200-mesh is 
desirable and it is, but MC oils will overcome that diffi- 
culty if such material is not available. 

These oils are used for penetration, and being light, 
soon dry and tend to ravel. A heavy oil seal that will 
provide a continuous protective film is necessary and 
must be provided eventually if not at the time of original 
treatment. The heavy SC or emulsion seal will provide 
that need. 





General View of SC-4 Sand Seal on an Oil Cake with SC-2 
Asphaltic Surface Treatment 
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Detouring of traffic or at least confinement to halt 
the road is necessary during oiling. However, if the 
surface to be oiled is well graded and free from dele- 
terious material, a much better finish can be obtained 
if light traffic is allowed to compact the surface prior 
to oiling. The general impression that the surface must 
be loose for penetration is false. 

Surface treatment with asphaltic oils is decidedly a 
warm weather process. Specifications calling for mini- 
mum air temperatures have no meaning. The tempera- 
ture of the ground is the controlling factor and hot oil 
striking a cold surface will congeal no matter what the 
air temperature may be. 

Smoothing the Surface — An experiment for 
smoothing the surface was tried on one project and 
proved quite successful. Plans called for two applica- 
tions SC-2, the second application to be followed by a 
cover coat of sand. 

Instead, following the first application and rolling, a 
light coat of sand was broomed over the surface and 
the second application of oil bound the sand into recesses 
in the surface. The result was a very smooth riding 
pavement. 

Asphaltic surface treatment is comparatively new in 
any extensive applications and a good many problems 
remain to be answered: How to produce a maximum 
penetration, how much water to use, what oils are really 
best, and above all, how to produce a uniformly smooth 
surface. These problems are not as weighty as many 
faced and solved in the past, and engineering ingenuity 
can solve them. 

Asphaltic surface treatment has a very definite place 
in any balanced road program. With limited funds, with 
increasing mileage and demand for dustless smooth sur- 
faces, it is evident that an inexpensive surface is in 
demand. 

Asphaltic surface treatment meets that need and will 
serve economically on thousands of miles of secondary 
roads or low volume highways. 

Asphaltic surface treatment serves not only as fin- 
ished surfaces but also may be used in stage construction 
as a means of preserving and using a roadbed until 
such times as funds become available for a higher type 
of pavement. It then becomes an excellent base for the 
new pavement. 

The use of asphaltic surface treatment will serve to 
protect the shoulders of a higher type pavement, pre- 
vent displacement of gravel from the edge of the pave- 
ment, prevent breaks along the edge of oil cakes and 
generally increase the effectiveness and serviceability 
of the road from shoulder line to shoulder line. 


General View of an Asphaltic Surface Treatment That Has 
Been Seal Coated with SC and Sand 
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INTERESTING SCALE APPLICATION IN 
PAVING MIX PLANT 


The Westchester Colprovia Corporation, Bedfor 
Hills, N. Y., manufacturer of a cold mixed asphalii 
paving material, is using an interesting installation 
modern weighing equipment in its plant. 


Plant of Westchester Colprovia Corp. at Bedford Hills, N. Y. 


This plant, because of its specially designed equip- 
ment, requires only eight men to operate although it 
has a capacity of 85 tons per hour with seven different 
mixes being manufactured each day. 

There are six Fairbanks suspended pipe lever hopper 
scales, all equipped with dials. Two have 25-in. dials 
and four have 20-in. dials, each dial being furnished with 


Installation of Scales 


outside spring clip markers in red, white and blue colors 
to represent the different aggregates. All the dials are 
mounted on tall pillars and set on fabricated steel shelves 
to facilitate easy reading. 

Inasmuch as the scales were designed for installation 
in very close quarters, it was necesary to utilize special 
suspension rods and stiffeners to absorb a great amount 
of vibration present. This vibration was necessitated due 
to the various mixers and batchers when they are in 
operation. 
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Proper laboratory control assures 
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Procedure for building soil-cement, developed in the 
laboratory and proved in the field during the past five 
years, produces durable light-traffic roads at low cost. 
This laboratory-controlled method enables you to design 
soil-cement mixes and build roads with certainty of satis- 
factory performance. 
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Practical Application of Scientific Principles 


Laboratory seas P redetermine the Coment, moisture and Near Johnsonville, South Carolina. Applying moisture 
density required for a given soil . . . to insure maximum in exact amount as shown to be required by laboratory 
durability under field conditions of wetting and drying, control tests. 

freezing and thawing. Good engineering control on the 

job applies these findings to actual construction. 


Over 348 miles of soil-cement roads now in use prove 
the economy and durability of this construction for light- 
traffic roads, streets and airport runways. Note that soil- 
cement is not recommended for heavy-duty service, where 
bortland cement concrete is the most economical pavement. 


We invite you to consider the economy and durability 
of soil-cement and to learn more about the simple testing 
and control methods that assure good results with your 
soils. For the complete details, write for booklet, ‘‘Sod/- 
Cement Roads” (free in the U. S. and Canada). 


Wayne County, Iowa. Soil-cement mixing operation, 


PORTLAND CEMENT ASSOCIATION asing a field cultivator. 
Dept. 9-28, 33 W. Grand Ave., Chicago, Ill. (sop of page) 


A national organization to improve and extend the uses of con- Soil-cement secondary road in Winnebago County, 
crete . . . through scientific research and engineering field work Illinois. 
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| This article was published in SCRIBNER’S 

| COMMENTATOR in August. We reprint it 

| because of its timeliness and vigor. Without 
lengthy detail, it points to what Germany has 
accomplished with her military roads, and to some 
of the things America must accomplish for true 
defense efficiency. 











engineers by no limitations. He alone, perhaps 

knew that he was building roads for tomorrow’s 
conquest. He was laying the essential foundations for 
blitzkriegs to come. Der Fuehrer was creating split- 
second mobility for his yet unheralded army on wheels. 
He was already scheming victories with streamlined 
tanks, rapid-transit troop trucks and high-speed cannon 
on pneumatics. Hitler was calling the shots in advance. 
He was presupposing the urgency of modern highways 
for modern warfare. He demanded the best in roads 
and got better. 

The National Socialist party organized a central road 
authority immediately after coming into power. This 
Nazi governmental unit soon launched the construction 
of a brand-new, 4,300-mile system of master motorways. 
Herr Hitler turned the first spade of dirt in September, 
1933. By September, 1937, 950 miles had been opened 
to traffic, 1,120 were under construction, 1,150 were 
approved and ready for construction and only 1,080 
miles of the 4,300 were still awaiting survey. The orig- 
inal project was completed in 1938 and has since been 
extended to not less than 6,000 miles. 

Hitler’s highways are constructed for fast-moving, 
long-distance traffic. They are designed for speeds ap- 
proximating 100 miles an hour and are completely iso- 
lated from all previously existing roads. Built into the 
German super-road are the safety features long recom- 
mended by American highway engineers. The overall 
width of the four-lane motorway is 80 feet. It is divided 
in the center by a 16-foot grass strip that completely 
separates the opposing streams of traffic. The two-lane 
roadway on either side is 25 feet wide. There are no 
railroad grade crossings, no cross-road intersections. All 
feeder roads overpass the super-highway and connect 
it with near-by towns that are by-passed at distances of 
two to four miles. All curves are super-elevated, all 
surfaces are non-skid. Traffic is controlled at junctions 
by clearly defined, systematic layouts. Vehicles are not 
allowed to stop but parking places are provided alongside 
the motorway. Pedestrians, bicyclists and animals are 
excluded. 

It is impossible for me to believe that a certain British 
road historian did not have his fingers crossed in 1938 
when he reported, “One is delighted to be able to 
applaud the peaceful aspects of this work. . . . To be 
sure, part of the motorways was crowded with motor- 
borne troops at the time of the Anschluss with Austria ; 
and it has been calculated that in the new army transport 
lorries 70,000 men can be carried each way per hour.” 
Hitler’s highways are as he conceived them. They are 
military roads. But these are the routes of dictatorial 
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ROADS FOR DEFENSE 


By ROBERT HARPER 
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offensive. There are also roads for democratic defense. 
France and England have their martial highways. 

The thoroughfares of the French pointed away from 
their industrial nerve centers to the bomb-blasted, tank- 
tortured front. They were packed with democratic re- 
sistance that rolls to battle. They were flooded, too, with 
refugees from the shambles of steam-rollered towns 
who made pitiful the program of reinforcements for 
the Poilus in blitzkrieg land. 

Across the Channel, the vehicles of homeland defense 
race over the roads of the British Isles. England fran- 
tically builds the accessories of self-preservation to 
better brace itself for the impact of the first foreign 
invasion since the ancient days of William the Con- 
querer. John Bull’s industrial pulse is at top beat. Eng- 
land’s manufacturing heart hourly pumps new mechani- 
cal transfusions through the nation’s motor arteries to 
the Channel fortifications. Sheffield, Leeds, Newcastle, 
Glasgow and all the rest rush the accoutrements of 
modern war down the roads to the coast to roar “hands 
off” to Adolph the Audacious. 

But what about roads for America’s defense? In a 
recent radio broadcast, President Roosevelt said, “In 
this era of swift, mechanized warfare, we all have to 
remember that what is modern today and up to date, 
what is efficient and practical, becomes obsolete and 
outworn tomorrow.” The Chief Executive’s statement 
is no less true of our highway facilities than it is of our 
army, navy and air essentials. Charles M. Upham, engi- 
neer-director of the American Road Builders’ Associa- 
tion, Washington, D. C., world-recognized highway au- 
thority, gives us some startling figures. There are 100,000 
miles of obsolete highway and 22,000 outworn bridges 
on the primary or main-road system. That’s deteriora- 
tion. Here’s a more decadent display. There are 1,100,- 
000 miles of the county road system that have never 
known improvement. The record is the same for 585,000 
miles of the township system and 65,000 of the state 
network. This adds up to 1,750,000 miles of unimproved, 
inefficient, impractical American highway. Farm-to-mar- 
ket roads, America’s lifelines, constitute 1,685,000 of 
this total. There are roughly 3,000,000 miles of roadway 
in the whole U. S. system. 

Why are these cardinal facts? Why are highways 
vital to competent national defense? Let’s listen to the 
military experts. General Pershing said, ““The country 
road will be of tremendous value in time of war. The 
roads must be relied upon to obtain needed food sup- 
plies.” In normal times, big-city markets receive more 
than 50 per cent of their fresh-fruit and vegetable supply 
via motor truck. The American metropolis receives 90 
per cent of its milk by way of the highway. Sixty per 
cent of the nation’s livestock tonnage goes to market 
over the rubber-tired route. This peacetime demand will 
be trebled in wartime. Add to this highway use the 
movement of mechanized armies and America’s insuff- 
cient roads will be hopelessly entangled within 24 hours. 

Lieutenant-Colonel Russell P. Hartle, War Plans 
Division of the War Department, told U. S. House 
Roads Committee members, “Movement is essential in 
war and, save for the deployed movements of a few 
arms in battle, must take place on roads or railroads. 
War can be conducted without railroads but not with- 
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TRINIDAD LICKED THIS 
“HIGHWAY PROBLEM” 


y t CAU sy * Trinidad has certain 
duplicated commercially in any other asphalt. Its 
uniformity remains unchanged from generation to 
generation. It has a remarkable balance between 
adhesion and cohesion. It contains a colloidal 
mineral filler that definitely resists wear. 


inherent properties not 


AND IT’S LICKING 
THIS ONE TOO! 


Barber Asphalt Corporation manufactures a 
complete line of highway construction and main- 
tenance asphalts and offers the services of its 
laboratories to highway engineers. Mail the 
coupon below for data on the products you are 
interested in. And address your queries to: 
Barber Asphalt Corporation, Barber, N. J. 


al, hem 


BARBER ASPHALT CORPORATION, Dept. R-3, 
Barser, N, J. 
Please send full details about 
_] Trinidad Native Lake Asphalt (7) Barber Cold Patching Asphalts 
-) Genasco Crack Filler C) Barber Emulsified Asphalts 
_) Barber Blended Native Lake Liquid Asphalts 
7”) Barber Block and Joint Filler 


Name 





Address 
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out roads. Even the battle, if important enough to call 
for the use of combined arms, must take place where 
there are roads. Both strategical and tactical plans are 
limited by roads, because freedom of maneuver depends 
upon their number, quality, location and direction. Two 
streams of traffic flow parallel, steadily and opposite in 
direction during war, one of filled vehicles and fresh 
men flowing toward the front, the other of empty 
vehicles and the wreckage of war flowing toward the 
rear.” 

Recent U. S. Army maneuvers in East Texas and 
Louisiana proved that only 25 per cent of the roads 
used are comparable to the military-purpose highway 
standard set by the War Department. Roads of lower- 
type construction were totally unfit to carry even the 
lightest motorized army equipment. Normal traffic was 
constantly disturbed and congested. A similar situation 
in wartime, with civilians in retreat as troops and sup- 
plies move over the roads to the front, will be disas- 
trous. 

To prepare the roads for army maneuvers, the high- 
way department resurfaced certain paved roads deter- 
mined to possess sufficient base. During maneuvers, 
maintenance crews constantly repaired the roads in use. 
The surface of one 20-mile stretch near Nacogdoches, 
Tex., supply base for the “red army,” was completely 
torn up. Its reconstruction will cost several hundred 
thousand dollars. This stretch is typical of a large mile- 
age of Texas highway. Yet the War Department has 
designated 5,700 Texas miles as military roads. The 
Louisiana story is practically identical. 

Lieutenant-General Stanley H. Ford, commander, 
Sixth Corps Area, U. S. Army, believes, “Roads rank 
in importance with the soldier and his weapons as ele- 
ments in the national defense.” The network of roads 
recommended for efficient military operation approxi- 
mates 80,000 miles. It generally coincides with the 
federal-aid peacetime highway system. Standard U. S. 
Public Roads Administration specifications for federal- 
aid highways correspond to those called for by the War 
Department. Attack on the West Coast, for instance, 
will demand the arrival of truck troops and fire power 
from eastern or southern posts to the emergency zone in 
three days. Enemy bombing attacks on planned inland 
plane and munition plants will exact immediate removal 
to safety. The wars of yesterday required days to posi- 
tion armed forces for major offensives. Today, minutes 
are priceless and decisive. America needs broad, straight, 
strong modern highways to link up its centers of popula- 
tion and industry, to connect its vast agricultural interior 
with the strategic districts that must be defended in the 
event of national emergency. 

“The ability of our highway engineers to construct 
new modern motorways and to rebuild outworn exist- 
ing roads is limited only by available funds,” U. S. 
House Roads Committee Chairman Wilburn Cartwright 
of Oklahoma points out. “Recently, Congress passed a 
new federal-aid-for-highways act. It authorizes the an- 
nual appropriation of more than $160,000,000 for the 
fiscal years 1942 and 1943. These authorizations, of 
course, provide for only the normal expenditure for 
roads to serve our everyday commercial needs. No army 
and no navy can move without food and supplies. Roads 
are as necessary a part of national defense as guns and 
ammunition. We need roads to the farms where the 
food is produced. We need roads to the factories where 
munitions and supplies are made. We need roads so our 
defense forces can be transported wherever and when- 
ever needed.” 

Here’s an example of accepted efficient military use 
of highways. Fort Knox, Kentucky, motorized units 


Roads and Stre>ts 


moved 200 miles from the area of upper New York st:te 
maneuvers to the World’s Fair. They arrived at specified 
stations within 30 seconds of scheduled time. Th.ee 
thousand men and 157 pieces of equipment passed a 
given point in one hour and 20 minutes. Completcly 
mechanized, the contingent maintained a 40-mile-p«r- 
hour speed and was complete within itself, with regi- 
mental command, supplies, hospital, kitchen, power 
plant and repair section. But compare this with Hitler’s 
highway “miracle” of 70,000 truck troops each way 
per hour! 

Roads rule the world! Roads—good roads—can also 
competently defend this part of the world that refuses 
to be ruled. With the rest of the world at its own throat, 
roads are peacetime investments that will pay wartime 
dividends ! 
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COURSE OF INSTRUCTION FOR 
GRADUATE STUDENTS IN THEORY 
OF CONCRETE MIXTURES AT 
UNIVERSITY OF MARYLAND 


The Department of Civil Engineering of the Univer- 
sity of Maryland will offer, for the first time during 
the next academic year, an intensive course of instruc- 
tion in the theory of concrete mixtures, it is announced 
by Dean S. S. Steinberg of the College of Engineering. 

he course is for graduate students only. It is intended 
to afford a background for work in the field of concrete 
and concrete aggregates. 

The scope of the course is broad. It will cover 
theories of proportioning, specifications and test meth- 
ods, effects of the more important variables which affect 
the strength and other properties of concrete and a con- 
sideration of the significant characteristics of concrete. 

The study of proportioning will cover the water-ratio 
and void-cement-ratio theories, the several measures of 
grading such as surface area, fineness modulus, “ideal” 
gradation curves, particle interference, etc., and the 
application of theory to the design of concrete mixtures. 
The significance of specifications and test methods will 
be emphasized. The study of variables affecting strength 
and other properties will include characteristics of in- 
gredients, admixtures, impurities, curing and exposure 
condition, temperature, age and others. Such significant 
characteristics of concrete as workability, bleeding, 
elastic properties, volume changes, resistance to fatigue 
and impact, etc., will be covered. 

The course will be in charge of Mr. Stanton Walker, 
Lecturer on Engineering Materials at the University of 
Maryland and Director of Engineering of the National 
Sand and Gravel Association, and of Professor George 
C. Ernst of the Department of Civil Engineering. Mr. 
Walker has been engaged in research in concrete and 
concrete materials for more than twenty years. Pro- 
fessor Ernst came to the University in 1936 from Iowa 
State College where he had been on the faculty for six 
years. Both at Maryland and at Iowa he has taught 
courses in plain concrete. He is author and co-author 
of a number of papers dealing with concrete and is 
active in committee work of such organizations as the 
Highway Research Board and the American Concrete 
Institute. 

A catalog describing the graduate courses offered 
during the academic year 1940-41 may be secured by 
addressing the Dean, Graduate School, University of 
Maryland, College Park, Maryland. 
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HEAVY DUTY RZ, Bearing ROLL CRUSHERS 


MECHANICAL AND STRUCTURAL IMPROVEMENTS MAKE THE 
Cedarapids LINE THE BEST BUY IN THE INDUSTRY 


Referring to the sectional photo above, look at these specifications: (1) Tubular steel housing enclosing 
countershaft and bearing assembly absorbs strain and supports bearings; (2) Anti-friction bearings sealed 
to confine the lubricant and keep out dirt; (3) Heavy manganese steel tapered shaft; (4) Gear and Pinion 














The new Cedarapids Roll Crushers have 
been designed for greater durability — 
longer life— more economical perform- 
ance and lower maintenance cost. Roller 
bearing Roll Crushers are built in sizes 
from 16” x 16” to 40” x 24”. Plain bearing 
Crushers in two sizes — 16” x 16” and 24” 
x 16”. 


drive of cast alloy steel has gear reduction of 6:1; (5) Finger 
Timing Gears of chrome molybdenum steel reduce wear, give 
smoother performance; (6) Roll Shells are mounted on a tapered 
core held in place by sectional wedges. Shells can be removed 
without removing bearings; (7) Heavy helical chrome vanadium 
steel wire springs keep proper tension on floating roll. New 
Cedarapids safety shear plates release tension; (8) Shims for 
adjustment of space between rolls permit adjustments without 
stopping rolls;(9) Large heavy flywheel of cast semi-steel reduces 
horsepower requirement; (10) Welded and riveted I-beam cross 
braced construction of frame gives a sturdy base without excess 
weight. 


GET THIS BOOK! 


This book is more than a catalog — it 
is a manual on secondary crushing, 
plus complete details about the new 
line of Cedarapids Roll Crushers. Write 
for your copy today. 


IOWA MANUFACTURING COMPANY w Cedar Rapids, lowa, U.S.A. 


DEALERS IN ALL PRINCIPAL CITIES 
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THE MODERN ASPHALT PLANT 
IN SOUTHERN CALIFORNIA 


An Outline of Its Development and Characteristics 


degree of development in the County of Los Angeles 

where there are some forty plants, most of which 
are in operation a good portion of the time. Also located 
here are two concerns manufacturing many of the plants 
used in the West. 

Many of the plants in this vicinity have been built since 
1929 and others have been completely rebuilt. More than 
half are equipped with shaker screens and nearly as 
many have automatic scales for proportioning the aggre- 
gates. Operations have been simplified and machinery 
perfected until a high degree of efficiency has been ob- 
tained. Nearly all of the plants in this area are permanent 
installations and many are located close to aggregate 
sources. Mixer size is 2,000 to 6,000 Ibs. The 3,000-Ib. 
mixer is now favored as being the most practical. 

The cold aggregate is automatically fed from bunkers 
onto a belt. Stone dust is elevated to a small bin by a 


ik MODERN asphalt plant has reached a high 


special conveyor and is injected directly into the weigh- 
box by a screw feeder. Electric power is used exclusively. 
Plants are equipped with dust collectors, and working 
parts are sufficiently housed to eliminate nearly all dust. 


The driving forces back of the development of the 


By J. M. LACKEY 


Associate Highway Engineer 
California Division of Highways 


modern plant are: competitive economics, specification 
requirements, builders’ pride. 

Competitive Economics. During recent years the 
economic factor has been a powerful stimulant to mod- 
ernization. Contractors furnish pavements, complete in 
place, at an amazingly low figure, and cold mix is deliv- 
ered to civil departments at little more than the cost of 
the material. Such competition can only be met with a 
machine of large capacity, high reliability and economical 
operation. 

Specification Requirements. Early roads were built 
without specifications and asphaltic concrete was the 
product of the mixerman’s judgment or guess. Un- 
screened bank sand was used. Asphaltic cement was 
fluxed with a liquid asphalt to the requirements of a 
chewing test and the amount of asphalt in the mix often 
determined by eye. As the science developed and the 
value of a graded aggregate was discovered, the first 
specifications were written, setting up certain definite re- 
quirements. Material was required to be divided into two, 
three and four sizes. Screens, bins and weighboxes were 
developed. As further engineering progress was made 
and specifications became more exacting, screens had to 
be more efficient, leading to the development of the vi- 


A Plant in Full Operation 
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Wire Fabric Reinforcement 


adds STRENGTH to 


Concrete Pipe 


@ WHEREVER the use of Concrete 
Pipe is indicated, low first cost, low 
installation cost and durability can 
be assured by reinforcing with Wire 
Fabric. 

For this purpose—years of experi- 
ence have proved the outstanding 
value of American Steel & Wire Com- 
pany’s Wire Fabric Reinforcement. 

Its ability to aid in load distribution 
and to withstand heavy stress makes 
it first choice for strength, economy, 
efficiency and durability. 

Our Electric Welded Wire Fabric is 
made to recognized standards. Let our 
engineers consult with you on your 
requirements, as to spacings, gauges, 
size rolls, or sheets. We invite you to 
write for information on this product 
and the service that stands behind it. 


Electric Welded Wire Fabric — FA B Q / é 


furnished in rolls or sheets. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Steel Export Company, New York 


UNITED. STATES STEEL 
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brating screen. Improper handling of material in the 
plant yard caused a variation in sizes between the in- 
dividual limits and led to the requirement of the bunker 
and belt system of feeding. 

To insure thorough mixing in the least possible time 
an automatic timer is now specified. As delay causes 
irregular temperature and seriously affects proper finish- 
ing on the street, the engineer constantly brings pressure 
on the contractor and the manufacturer to produce a 
more dependable plant. Other specification requirements 
often used are pyrometer on dryer and automatic batch- 
ers. In short, the plant must meet the requirements of 
careful handling and uniform feeding of aggregates; 
heating coarse and fine aggregates uniformly and within 
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certain narrow limits ; efficiently screening the aggregate: 
into several sizes; accurately weighing the several size: 
consistent with careful mix design, and also adding th« 
exact quantity of asphaltic cement and filler-dust an 
mix thoroughly in a very short period. 


Engineers generally recognize the fact that uniform 
temperature, material grading and smooth finish depend 
upon a constant and even flow of matefial to the plant 
and also to the street. Some state specifications require 
that, on laying surface course with an asphalt spreading 
and finishing machine, more than two stops of the ma- 
chine during a shift shall be cause for shutting down the 
work. 

Builders’ Pride. By no means the least of the three 


Final Steps in Installing a Southern California Plant 
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A NEW COST DATA BOOK 





Outline of Contents 


CHAPTER 1. INTRODUCTION—Brief discussions 
of construction costs, prices, profits and the uses 
of cost data. 
CHAPTER 2. COST INDEXES—lIndexes of the 
U. S. Public Roads Administration and Interstate 
Commerce Commission, with brief explanations 
of their construction, uses and limitations. 
CHAPTER 3. OVERHEAD COSTS—Separate dis- 
cussions of the overheads incurred by contrac- 
tors and by states, counties and cities. 
CHAPTER 4. ENGINEERING—Data from states, 
cities and other sources on the costs of various 
kinds of surveys and other engineering. There 
are brief articles on aerial surveys and seismo- 
graphic soil and rock surveys. 
CHAPTER 5. RIGHT-OF-WAY—A general dis- 
cussion followed by records of actual experience 
and costs. 
CHAPTER 6. EQUIPMENT—tThis chapter con- 
tains several rental and ownership expense 
schedules in full detail, followed by articles on 
operating and maintenance costs, including rec- 
ords of fuels, lubricants, etc., a mathematical 
analysis of the problems of selecting and retir- 
ing machines, and a table of depreciation rates. 
CHAPTER 7. LABOR—Schedules of established 
minimum wage scales and records of wage rates 
in various states; comparisons of contract work 
and day labor; convict labor costs and other 
pertinent matter. 
CHAPTER 8. CLEARING AND GRUBBING— 
Records of clearing with tractor-mounted equip- 
ment, hand and horse methods, stump blasting, 
etc. 
CHAPTER 9%. GRADING—HLEighty-four pages of 
articles on grading with power shovels, scrapers 
of various types and sizes, elevators, blade grad- 
ers, bulldozers, etc.; hydraulic grading; rock 
drilling and blasting; winter grading; special 
swamp grading; minor operations and hand 
work. 
CHAPTER 10. HAULING AND HANDLING MA- 
TERIALS—Studies of hauling operations on 
power shovel jobs, concrete construction and 
bituminous construction; truck movements at 
yards; industrial railways; team and wagon 
hauling; and other articles. 
CHAPTER 11. PRODUCTION OF AGGREGATES 
—Articles on labor requirements and costs of 
producing sand, gravel and crushed stone at 
various locafions. 
CHAPTER 12. UNTREATED BASES AND SUR- 
FACES—Waterbound macadam, crushed rock 
and gravel construction. 
CHAPTER 13. STABILIZATION OF BASES AND 
SURFACES—tThis chapter is devoted chiefly to 
| work with calcium chloride, articles on port- 
land cement and bituminous stabilization being 
given in the chapters on concrete and bitumi- 
nous construction. 
CHAPTER 14. BITUMINOUS SURFACES AND 
BASES—The five parts of this long chapter con- 
tain articles on various methods in different 
states. Part 1, Surface Treatments; Part 2, Bitu- 
minous Macadam; Part 3, Mixed-in-Place Con- 
struction; Part 4, Traveling Plant Construction; 
Part 5, Stationary Plant Construction. 
| CHAPTER 15. CONCRETE SURFACES AND 
| BASES—Contains numerous detailed records of 
| construction. There are articles on work with 
27-E pavers, 34-E pavers, tandem set-ups, batch- 
ing, hauling, curing, joints, cement-bound ma- 
cadam, soil-cement roads, stabilization, and 
other subjects. 
CHAPTER 16. BRICK PAVEMENTS—Records of 
brick pavement construction from various cities 
and states, including an article on vibrated 
monolithic. Short references to granite block. 
CHAPTER 17. SIDEWALKS, CURBS AND 
GUTTERS—Miscellaneous prices and details of 
| construction. 
CHAPTER 18. WALLS, FENCES AND GUARD 
| RAILS—A brief chapter of data on these items 
of highway construction. 
CHAPTER 19. BRIDGES AND CULVERTS—Cost 
data on a large number of steel, concrete and 
timber bridges and grade separatiogns—also cul- 
verts of various types. There are two articles on 
pump installations for underpass drainage. 
CHAPTER 20. TUNNEL CONSTRUCTION — De- 
tailed descriptions and data on the construction 
of 27 highway tunnels in the West. 
CHAPTER 21. GRASS, SHRUBS AND TREES— 
Several articles on plantings for landscape im- 
provement and bank protection. 
CHAPTER 22. MISCELLANEOUS—Data on pe- 
destrian underpasses, street car loading plat- 
forms, truck weighing stations, catch basins and 
manholes, lignin binder, water pumping, signs 
and markers, traffic striping, parking meters, 
highway lighting, radio communication with 
snow plows, accident prevention, and weather 
and construction. 
INDEX—Unusually complete: arranged for quick 
reference and maximum convenience. 








Road and Street Construction 


Methods and Costs 


BY 
HALBERT P. GILLETTE 
AND 
JOHN C. BLACK 


This book was planned and compiled expressly for use > 
contractors, engineers and highway officials, 

It is not a textbook, but is a compendium of data carefully 
selected with reference to their usability by highway builders 
and other persons concerned with highway construction costs. 

In general the data are of two main classes—dollar and cents 
costs per mile, per square yard, per cubic yard, and the like, 
for use in quick approximate estimates; and details of material, 
labor and equipment costs, with records of man-hours and 
machine-hours, for use in close estimating and in studies to 
reduce costs or improve methods. 

The data are from a great number of different sources, and 
are in widely varying detail. 

All major articles carry descriptions to show clearly the class 
of work and the methods for which costs are given, and tu 
provide a basis for further reference and study if desired. 

Location and date of job and the source of information are 
given in the title and introduction to each article. 

The grouping of subjects in chapters is convenient, but an 
unusually complete index is furnished as the main guide to any 
subject or sub-subject sought. 

The authors are both men of practical experience in highway 
and other construction. Both are members of the American 
Society of Civil Engineers. 

The book is filled with useful data, and its answer to just 
one question may easily be worth hundreds of times its price. 

The outline in the adjoining column indicates the general 
scope of contents. 


608 pages—hard cloth binding—price $6.00 
Sent, if desired, with 10 days approval period. 


GILLETTE PUBLISHING COMPANY 


330 SOUTH WELLS ST. 
CHICAGO, ILLINOIS 




















GILLETTE PUBLISHING CO. 
330 South Wells St., Chicago, Il. 


Please send me a copy of “Road and Street Construction 
Methods and Costs” for examination. Within 10 days I agree 
to remit $6.00, plus postage, or return the book postpaid. 
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motives is the builder’s pride in his product. At least 
three of the concerns that build plants are owner-man- 
aged and engineered, and many developments are per- 
fected far ahead of demand. Another thing to be said for 
the builder is that his interest does not cease with the sale 
of the plant. The “child” is watched closely to detect its 
faults, and corrections are made in the next one. It is 
the boast of one builder that he never has produced two 
plants exactly alike. 


Functional Trends 


Development in plant design has been guided by such 
factors as average job size, location, transportation, etc., 
but most important of all by standardization. The manu- 
facturer will naturally attempt to develop one type of 
mixer, in several sizes, for all plants of either portable 
or non-portable type. The total number of plants built 
for the entire country in a year is not large, therefore 
the general features of all plants made by one concern 
will be similar. 

However, details may vary considerably. A permanent 
installation may have bins too large for a portable plant, 
and the dryer too large for convenience in transport. For 
portable plants equipped with l-ton to 14%4-ton capacity 
mixers, the plant is usually constructed in units, mounted 
on wheels, which will not exceed legal requirements as 
to size and weight. For small isolated jobs and mainte- 
nance work, compact plants of small capacity are de- 
signed with the dryer enclosed inside a circular screen. 
For power, a Ford truck or auto motor may be used, and 
many working units are standard auto or truck parts, 
simplifying replacements and repairs even in isolated 
localities. 

Important Developments 


Material Storage and Belt Feed. This has been a most 
important development. Not so many years ago three or 
four men and a dozen horses or mules with scrapers 
dragged the material up to the cold elevator, and railroad 
cars were unloaded by hand labor. But production was 
limited to the quantity which could be dumped in the 
trap. Later a clamshell crane and a team or two of horses 
performed the same duties. Today all of the plants in 
this section use the belt and bunker feed system—a real 
saving in labor and mule hire. On many contracts the 
belt and bunker system is specified, to eliminate the lack 
of uniformity and segregation of sizes characteristic in 
other methods. 

For plants permanently located near aggregate sources, 
with frequent truck delivery, small bunkers are the most 
efficient. The feed belt should be located in a tunnel below 
ground level. Earth or timber ramps permit the trucks to 
dump directly into the bins. Coarse aggregate bins should 
have a steeply sloping bottom (approximately 1:1 pitch) 
with two gates to the bin. 

When large storage is needed for railroad shipments, 
large bunkers and car-unloading machinery may be in- 
stalled. 

For temporary installations small steel bins are very 
practical. When aggregates are delivered by truck, the 
bins should be set in a shallow excavation and truck 
ramps constructed. For railroad shipments a clam shell 
crane may be used for unloading aggregates into stock 
piles and filling bunkers. Mobile units of 2 or 3 bins each 
are constructed for portable plants. 

An excellent type of automatic feeder for coarse ag- 
gregates is a round or circular chute ending in a pan 
which, when level, stops the flow of material but may be 
tilted to any fixed position to regulate the flow of 
aggregates onto the belt. (See diagram. ) 
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Diagram of Aggregate Bins and Feeder 
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GOH! Pip 


CORRUGATED 


Even the most casual observation reveals the fact that more and more 
large diameter GOHI Pipe is being used to replace small bridges. 
Lower in first cost, quickly and easily installed, long-lived, trouble- 
free, wear-, weather- and corrosion-resisting, GOHI Pipe is the logical 
modern drainage structure designed to give maximum protection to 
all types of roads, from the country lane to the high-speed trunk 
highway. Road building dollars go farther when you use GOHI 
Corrugated Pipe. 


GOHI Pipe meets Copper-Bearing Pure Iron A Pit \d 


requirements of all specifications published 
by nationally recognized specifying authorities. 


Address the GOHI fabricator 

— , . , 37>. Capital 
nearest you for copy of 72 B ft & Martin Rolling Mills Co 
page book on culvert practice Denver Steel & Iron Works Co. 
and information on GOHI The 
Corrugated Pipe. 


CULVERT MANUFACTURERS, INC.,. NEWPORT, KY. 





otHaT’s ust ABOUT 
THE SLICKEST 
i’VE SEEN” 


vypg—AND IT SURE 
GIVES BIG YARDAGE SIZES 
WORKING ON THAT 

DRY CONCRETE” 


from 5 to 12 ton 


GAS or DIESEL 





, Me a ee eee For years Road Contractors, State and County 
A ae a Spee ce SS Highway Officials have known the dependable 





If ‘re on the fence about buying a os 

ssuchiag this senton if wibdeliaaaely to 

information about this new Blaw-Knox ROAD | 

You can upon this machine to maintain max- 
j ion schedules—even when working in 
mcrete. 

Ask about the ten exclusive features of the Blaw-Knox 


Road Finisher which make for better and faster paving. 
See it before buying. 


BLAW-KNOX |. 


ROAD FINISHERS 





performance of Huber Road Rollers. Today, 

Huber offers a still greater roller with features 

designed to do a better job — and do it cheaper. 
Write for detailed catalogs. 


THE HUBER MFG. CO., MARION, OHIO 


puyA HUBER 
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A Plant with Cyclone Dust Collector 


The best type of sand feeder is a short belt, 24 to 28 
in. wide, operating under a large trap with an opening 
16 in. by 48 in. The walls of the bunker or chute above 
the belt should slope flatly away from the opening to 
prevent arching of wet sand across the vent. The belt 
speed should be 15 to 25 ft. per minute. A knife edge 
gate acts as a volumetric gauge to regulate the flow of 
sand on the belt. 

Asphalt Storage. Discarded railroad tank cars, minus 
the chassis, are in very general use for asphalt and fuel 
tanks in the west and give excellent service. Small tanks 
are mounted on truck trailer chassis. 


Dryers and Dust Collectors. Contractors are beginning 
to appreciate the maxim that a chain is no stronger than 
its weakest link. In the case of asphalt plants this has 
generally been the dryer. Late models have been equipped 
with larger dryers. Western owners now generally buy 
72 in. by 24 ft. or 72 in. by 26 ft. units. The double drum 
type of dryer, developed by manufacturers east of the 
Mississippi, has not been tried out in this vicinity. 

For best results, the single dryer drum should be oper- 
ated at a pheripheral speed of 135 to 145 ft. per minute 
and should be set to a pitch of % in. per foot. 

Electric pyrometers are now in general use. The 
thermo-couple is usually installed in the boot of the hot 
elevator or in the chute between the boot and the dryer. 
The difficulty has been to find a location unaffected by 
heated metal or reflection from the fire box. The same 


obstacles have made the use of automatic fire control 
impracticable. Development of such a device is an im- 
provement long overdue. 

The dust collector is always important. Collectors are 
generally required, to prevent dust from damaging fruit 
trees and farm crops or from becoming a nuisance in 
industrial or residential localities. They often provide 
economic value in the saving of fines, which may be 
added to the mixture either directly from the collector 
to the hot elevator or in measured amounts. Several years 
ago a system of measuring devices was set up to deter- 
mine the loss of fines from a plant without a dust col- 
lector. The loss was found to be approximately 30%, 
and checked the contractor’s material bills exactly. 

The type of dust collector commonly in use consists of 
a cyclone and blower. To relieve the wear on the fan, the 
draft is pulled and not blown through the cyclone. A 
counterbalanced gate in the bottom of the collector per- 
mits the sand to drop out of the cyclone sand chamber in 
small portions intermittently. 

Screens, Weighers and Mixers. Exacting specifications 
and increased output have rendered the old circular 
screen obsolete. Highly efficient and compact shaker 
screens are standard equipment on nearly all late plants. 
A new model soon to be on the market is a double deck 
unit of the reciprocating type, in which one set of screens 
acts as a counter balance to the other, thus eliminating 
vibration from the plant structure. The first installation 
is now working successfully on a gravel plant. 
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Your distributors in Iowa, The Waterloo Co: 
Waterloo, Iowa, have asked us to wri 
with your Mich 








mstruction Company of 


te you regarding our exverience 
gan truck mounted dragline, 


BOOK 88-90 





Write for WORE 







We have used your machine entirely for maintenance work and have 
never measured the yardage moved, therefore we cannot give you the 
cost per yard for moving dirt, We use it for the following purposes: 
stripping gravel pits, stock piling grevel from water, pile driving, 
repairt grades and ditching, filling driveways, éigging trenches 
and plac large diameter concrete pipe, filling baffle walls, load- 
ing grevel trucks, filling bridges and miscellaneous small jobs of 
about every description, that we used to put off and try not to see, 
because we did not have suitable, economical equipment to do the work, 


This is the second full year we have used this dragline, rating it 
more than 2600 hours in 19358 and more than 2600 houre ih 1950 Our 
operating cost per hour, including operator, have been very surpris- 
ingly low, gas consumption running between is and 18 gallons per ten- 

il, grease, alcohol, repairs, etc., in like satisfactory 
proportions, 



























We keep a map on which we. spot jobs for the Gragline as they come 
up. We have never been able in two years to complete all the jobs 
we find for it to do, It is the best gang maintenance tool we have, 
and we wonder how we ever got ®long without it. This is evidenced 


by the fact that last November we purchased our second Michigan drag- 
line, just like the first one, 














Yours very truly, 






FRANKLIN COUNTY BOARD OF SUPERVISORS 
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The automatic proportioning scale is receiving con- 
siderable attention in the west. There is still much to be 
desired in both reliability and accuracy, but several con- 
cerns have their engineering departments working on the 
idea and a reliable and accurate automatic scale is a safe 
prediction for the near future. 

The weighbox arrangement is important, in that it may 
affect mixing efficiency. The longest dimension of the 
gate should be at a right angle to the mixer shafts. Be- 
cause of the short mixing time permitted under many 
specifications every advantage should be taken to pro- 


Screening Unit Ready to Travel 


mote efficient mixing. The only major improvement in 
equipment for handling the asphaltic cement, made in 


recent years, is a pressure injector manufactured by a 
California plant builder. Other types are flared chutes 
containing adjustable vanes or baffles. Another type is a 
long rectangular chamber set on the edge of the mixer. 
A narrow adjustable slot admits the asphaltic cement 
into the mixture in the form of a stream for nearly the 
full width of the mixer. 

Stone dust is hauled to the job in cotton bags and is 
elevated to a small bin with a bucket elevator, then in- 
jected into the weighbox with a screw feeder. 

Except for detail refinements there have been few 
changes in pugmill mixers. Large steam-operated gates 
permit rapid discharge. High grade alloys and metals in 
paddles and liners reduce replacement cost. Mixer 
paddles on one shaft should be set with two-thirds of the 
paddles facing the same direction, with the other shaft 
set opposite to give a horizontally circular mixing motion. 
This aids greatly in preventing aggregate segregation and 
poor asphalt distribution. This will not cause unusual 
wear, as all modern pugmills have adequate thrust bear- 
ings. 

Probably the most important gadget on the modern 
plant is the timer. The various units work at such high 
efficiency that it is of utmost importance that propor- 
tioning and mixing be done in uniform cycles to keep in 
pace with the continuous operation of all the other units. 

Here is a factor which is important, both in design and 
operation and should be’ given careful consideration ; 
that is, the feeding, drying, heating and screening of the 
aggregates is a continuous process, while proportioning 
and mixing is done by batches. It is, therefore, of the 
utmost importance that batching proceed at a uniform 
rate, and the progressive engineer will be as insistent in 
this matter as will the up-to-date contractor. 

Erection and Transport. Modern practice in plant de- 
sign stresses the importance of quick moves and economy 


Roads and Streeis 


of erection. To this end plants are designed to be con 
structed in factory-assembled units which can be quickly 
dismantled and loaded on trucks or railroad cars ; or each 
unit may be permanently equipped with rubber-tired 
wheels for transport. 

Even in California, where the paving season is from 
eight to twelve months of the year, a quick move is often 
necessary and portable plants are designed for quick 
erection and ready transport. In a locality where climate 
limits bituminous work to a short season, ready porta- 
bility is essential. The claims of the builders regarding 
quick, low-cost moves are not myths, but to this writer’s 
knowledge have been accomplished on numerous occa- 
sions. The portable types illustrated herewith have been 
in use for a number of years and are entirely practical. 


Plants are designed for three methods of erection. The 
most common method is to set the units of the tower in 
place with a crane. In another type, the top unit is 
equipped with a jack on each of the four corners. Each 
jack is attached to one of the four columns which serve 
as the main support of the tower. To erect the plant, the 
truck carrying the top unit is spotted at the site and the 
columns placed in the jacks. Additional units are at- 
tached as the top section is slowly jacked upward. This 
type of plant has been in successful use for nearly twenty 
years. 

The third type, in which the several sections of the 
tower are mounted on truck trailer chassis, is erected by 
hauling the upper units into place up special erection 
skids, which are carried along with the plant. This type 
has also been proved practical by long experience and use. 


Cold Mixture 


Cold mixtures (often called plant mix ; rock and oil or 
pre-mix) may be defined as bituminous paving mixtures 
which remain workable at air temperature. This type of 
surface mixture is being used in increasing quantities. It 
is giving splendid service as a surfacing material for 
secondary roads and for repairing and resurfacing old 
pavements. In the latter field it promises to become the 
largest section of the road construction industry. It is 
cheap, adaptable and serviceable even on heavy traffic 
routes, and a blanket an inch or two in thickness will 
convert a miserably rough pavement into a modern 
smooth boulevard. 


The modern plant needs few, if any, changes to handle 
this type of mix; and there is very little economy in an 
installation designed especially for cold mix, as such a 
plant will need all, or nearly all, of the accessories needed 
for the standard plant. 


In this vicinity cold mixtures are generally produced 
in standard asphalt plants. Because of 30-second mixing 
time usually allowed, some plants are equipped with over- 
size elevators for larger output. Some specifications pro- 
vide for a large percentage of fines, in which case 
additional screen capacity is necessary to obtain full plant 
capacity. 

Insulation. Climatic conditions in this section are such 
that very little insulation and steam jacketing are re- 
quired. In numerous cases only the asphalt pump is pro- 
vided with a steam jacket. For the same reason housing 
of the plant is limited to a minimum. 

In the final analysis it may be said that the modern 
plant in Southern California represents a well balanced 
assembly of dependable and efficient units, developed 
under severe competitive conditions and a persistent de- 
mand for high quality pavements. Under such healthy 
conditions progress has been made. 











September, 1940 





1X STYLES-- 


10 TANK SIZES * 3 DIFFERENT ENGINES 





GET WHAT YoU NEED From ETNYRE 


. and get prompt delivery (a week on popular sizes)! Here, 
from one source, you can order the exact size and style “Black 
Topper” required ... with just the equipment you want... 


complete with all Etnyre’s exclusive features for accuracy, effi- 
ciency, economy, convenience of operation and dependability. See 
your nearest Etnyre dealer or write today for FREE “Foto-Facts” 
pictorial catalog and price list. Act now! E. D. Etnyre & Co., 
Oregon, Illinois, U.S.A. 


ETNYRE 
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NOTE THE UNDERWOODS 
WHEREVER YOU GO! 


Business has bought more than 5,000,000 Standard 
office-size Underwoods . . . outstanding typewriter 
performance, durability, speed and ease of operation 
have contributed to the world-wide demand for 
Underwood typewriters. 


Underwood, Typewriter Leader of the World, backs 
every Underwood typewriter with nation-wide com- 
pany-owned service facilities. 


Typewriter Division 


UNDERWOOD ELLIOTT FISHER COMPANY 


Typewriters, Accounting Machines, Adding Machines, 
Carbon Paper, Ribbons and other Supplies 


One Park Avenue, New York, N. Y. 
Sales and Service Everywhere 


























“Since 1885” 


Builders of Rock, Gravel 
and Sand Crushing, Sizing 
and Conveying Equipment 


With all the skill and experience 
gained in Manufacturing Reduc- 
tion Equipment, your particular 
requirements will be met con- 
sidering every measure of Econ- 
omy and Efficiency. 





Four Wheel Maintenance 
JAW CRUSHER with 
Power Unit. 





Heavy Armour Plate 
Steel Roller Bearing 
JAW CRUSHER. 






Portable Crushing and Gravel Screening 
Plant. Capacity 60 yds. to 100 yds. per hr. 











Our Engineering Staff 


without obligation will assist you 
in your rock crushing and sizing 
requirements. Plans will be fur- 
nished with literature. 
FREE 16 Page Catalog— 
“ROADS” 





Portable TWO-IN-ONE 
Hammer Mill for both 
Rock Crushing and 
Limestone vulverizing. 


GRUENDLER 








GRUENDLER C RUSHER & PULVERIZER co. 
2915-27 N. Market St. St. Louis, Mo. 
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EDITORIAL 


PARSIMONIOUS PAY 


KITICISM, where conditions warrant, is often the 

first notification that responsible authorities receive 
about existing shortcomings. We believe the salary con- 
ditions of the engineers of the Idaho Bureau of High- 
ways are a disgrace to that wealthy state. This criticism 
is offered in the hope that the legislature under the gov- 
ernor’s dictation will do something about it. Salaries of 
the engineers of the Bureau of Highways in Idaho are 
lower than in any of the Western states. With respect to 
the average of these states the following approximate 
data are illuminating : 


Idaho scale 
in per cent of 
Position average 
OE ID gi nccimssincltiiesinitanitinsieistiiniiaiaianiaiions 
Construction and maintenance engineer 
Division engineer 
Bridge engineer 
Resident engineer . 
Classified engineers 


In fact, it is the writer’s understanding that Idaho Bu- 
reau of Highway’s salaries are lower, with one exception, 
than any other state in the Union. Some of the engineers 
who have had to spend years in scholastic preparation 
and more years in gaining field experience are being paid 
less than ordinary ribbon clerks who don’t have to know 
much of anything. It’s about time salaries were increased 
50 to 75 per cent. 

The state will soon lose some of its men to other places. 
That is what may be expected. The writer cannot visual- 
ize contentment in their jobs as long as they receive just 
a meager existence salary. And while we’re at it, we 
wish to say that some provision should also be made 
whereby department heads, at least, could attend regional 
highway conferences—whether within or without the 
state—with all expenses paid. 


Shake loose, Governor, give your engineers their just 
due. 
vw 


CORRECT THIS—IF TRUE 


HAT would be your action if you had received 

a letter similar to the one from which abstracts 
are printed below? Would you wonder if this is just 
one man’s viewpoint given for the purpose of pro- 
moting a job for himself? Would you think it was an 
expression of popular opinion and rush to our state 
department or consular service with the letter? Would 
you think it was written on a day when the writer got 
out of the wrong side of the bed or would you just 
forget the letter and do nothing? The letter from which 
the abstract below was taken was written by a Mexican 
to his American friend. As I recall meeting the writer 
of the letter, I would say that he is an intelligent, cour- 
teous person and a good mixer. His letter, however, is 
very pessimistic. It was not written to me but I obtained 


the permission of the man who received it to publish 
these abstracts : 


“Twice I have started to write to you, but my mood has been 
so depressing that I have chucked the letter both times; after 
all, the path of Americans is quite apart from ours and the means 
of reaching the same thing, entirely different. 

“There is only one thing in common, both countries have their 
commercial relations and right now the States have a great 
opportunity to control the Hemisphere’s commerce as they almost 
did—back in 1918. However they will have no results with con- 
ferences—like Montevideo and Habana. It is quite obvious that 
from Panama down, United States has no influence and the only 
countries subject to their “good neighbor” disgraceful political 
and economical control, are the spineless Central Americans and 
the puppet governments of Mexico. 

“So they will fail again to control the Spanish-American 
markets because they use the wrong system; and soon, the 
Germans, French, Swiss, and any other European, reacting afte: 
the war, will easily wrest away business as soon as they are 
able to. 

“For it is only a question of method. They know how to fill 
market and needs; they have studied the psychology and they 
know how to approach the client for sales. None of your high 
pressure salesmanship, which is so transparent that it makes us 
laugh; none of your forceful dynamic effort to convince their 
customer. All this have failed in the past and still they insist . . . 

“Another mighty stupid feature of their candid attitude is for 
instance, to force down the throat of their prospective customers, 
all printed matter, catalogues, pamphlets, expensive advertisement 
such as movies, and even correspondence in English. Just because 
one or two tycoons have spoken to two or three Spanish Ameri- 
cans who know English, they figure that everybody must know 
English. 

“You had occasion, during your conferences, to find out that 
only 1% know English, and that, as a rule, this 1% is not the 
one in power to decide when things are to be bought. The reason 
is very complex and I will not go into it any more than to 
express that it is the old inferiority complex. 

“T can therefore see a very unfortunate situation for the future 
of commercial, steady relations, and before the none too un- 
eventual possibility of Germany’s triumph. your people must 
decide to deal with the Spanish, American Market in a sensible, 
understanding psychological discreet way. 

“This statement may be challenged by Embassies, Consulates 
and the ‘initiated’ who think they “know because they have spent 
a couple of vacations ‘down Mexico way’, but the fact stands— 
that ‘The Man in the Street’ would rather deal ten times sooner 
with a German, French, Italian, or even Jew, than with an 
American or an Englishman. 

“The only reason why they deal with them is because of con- 
trol of markets by U. S. A. or England but, on equal basis. the 
story will be different. And nothing but the stubborness of the 
ill-informed exporters will again be responsible for failing to 
control permanently, the Spanish American Markets, during the 
war. 

“T will not bother you nor my Secretary with this prolonged 
pessimistic epistle, * * *” 

Sincerely yours, 


Since obtaining this letter, I talked with one of the 
several courteous, smart, well informed Argentenian 
highway engineers who are now inspecting the roads 
of the United States. I tet him read the letter and the 
frankly covered the signature, at my suggestion, so he 
would not know the writer. He said that the ideas ex- 
pressed in the letter certainly are not true in Argentina. 

“Where there’s smoke fhere’s. fire.” So maybe our 
sales relations with Mexico need attention. 
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SAUERMAN efficiency 
means greater economy 


and higher PROFITS! 


Above is illustrated the 
effective application of 
three SAUERMAN Power 
Drag Scrapers, and one 
Slackline Cableway te a 
specific problem. 


A 2 ecu. yd. Slackline 
Cableway excavates raw 
gravel from bed of river 
to sereening plant —oper - 


que ton te ft Now is the time to apply the efficiency 


of a SAUERMAN Machine to your long 
range material-handling jobs. 


Operating effectively over spans from 
100 to 1500 ft. and handling from 10 to 
1000 cu. yds. per hour, SAUERMAN 
Power Drag Scrapers and Cableway 
Excavators are readily adaptable to vary- 
ing digging conditions — are unequalled 
for economy at long ranges. 


WRITE FOR CATALOG! 


A 1% ou. yd. Seraper 
operates between the 
gravel plant and a con- 
crete mixing plant, stock- 
piling 400 cu. yds. of 
washed gravel a day. 

A lt eu. yd. Seraper and 
% cu. yd. Seraper handle 
stone and sand from an 
unloading trestle to two 
long storage piles. Aver- 
age combined daily ton- 
nage 550 cu. yds. 


Take 
Chicago, Ill. 


SAUERMAN BROS 


> 488 S. Clinton St. 
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1400 ROOMS from 


Each with Bath, Servi- 
dor, and Radio. Four 
fine restaurants ac- 
claimed for cuisine. 


MARIA KRAMER 
PRESIDENT 

John L. Horgan 
Gen. Mgr. 


HOTEL EDISON 
SAME OWNERSHIP 


‘3. 


ye 





& 


IN THE CENTER OF MID-TOWN NEW YORK 








BARBER-GAECNE Aa 
BUCKET LOADERS 





_YOUR COPY 
_ IS READY 


BARBER | 


-82 


34 JOB PHOTOGRAPHS 


The new Barber-Greene Bucket Loader Catalog 
82 shows 34 photos of B-G Loaders saving time 
and money on different — of work including: 
truck fade from stock piles, road shoulder 
cleanup, top soil stripping, reclaiming, screening, 
loading scarified base, etc. Also specifications 
and accessories. Write for your copy. 


BARBER-&-GREEN 


AURORA . | Oe Oe ome 











Hot and Cold Mix Plants in All Sizes, Both 
Portable and Stationary. Engineering 
Facilities Available for Remodeling and 
Modernizing. 


Descriptive Bulletins on Request 


HETHERINGTON & BERNER INC. 


ENGINEERS AND MANUFACTURERS 


45 KENTUCKY AVENUE . NDIANAF 
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NEW EQUIPMENT and MATERIALS 


Rubber Tires for Finegrader on 
Work Adjoining Pavement 
The Buckeye Traction Ditcher Company, 
Findlay, Ohio, announces the development 
of rubber tired wheels for their R. B. Fine- 
grader when the machine is used for grad- 












ing next to a completed section of slab. 
The regular steel form whecls run on 
forms on one side, but on the pavement side, 





they are replaced with rubber tired wheels 
for riding on the concrete. These wheels 
prevent damage to the new slab, and pro- 
vide smooth, easy operation of the machine. 
They are interchangeable with the regular 
steel wheels and are easily installed on a 
job. 







ae 





New Rubber Tired Finegrader at Woik 
on Pennsylvania Turnpike 
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HELTZEL STEEL CURB & GUTTER FORMS 


FACE RAIL KEYED TO 
DIVISION PLATES 















ADJUSTABLE 
LATERAL BRACE 
G@ ANCHOR STAKE 


BACK RAIL 












FRONT RAIL 


DOUBLE RADIUS {FACE 


SLIDING LOCK JOINT 


SLEEVE CONNECTION 


DIVISION PLATE 













The New Heltzel Heavy- 
Duty Steel Forms for con- 
structing combined curb- 
and-gutters. Face forms 
are removed without dis- 
turbing the front and back 
forms or the division plates 
— greatly facilitating the 
hand finishing operations dia 

on the face curb. Quick HRUUMUAaiS 
easy adjustments for [>EahahnwNEad 
setting to line and grade. ments) 

Write today for complete [ius ress s 
information or quotations [aire anal 
and catalog $-20. SEWER AND TUNNEL FORMS 
ONCRETE BUCKETS 
SUBGRADE TESTERS 
SUBGRADE PLANERS 


TOOL BOXES 





BUILDS IT BETTER 


BINS Portable and Stationary 
CEMENT BINS. Portable and 
Statio ary 
CENTRAL MIXING PLANTS 
BATCHERS (for batch trucks or 
truck mixers with automatic 


' beam scale 
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FINISHING 100 


CRETE ROAD! 


STEEL FORM & IRON CO. 
WARREN, OHIO - U.S. A. 
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Small Tournapull Introduced 


k. G. LeTourneau, Inc., large manufac 
turer of tractor-drawn earthmoving equip- 
ment, has developed its third and smallest 
Tournapull, known as the model C, for long 
haul dirt moving. Powered by a “Cater 
pillar” four cycle, six cylinder D-468 Diese! 
engine, it has a top speed-of 13 to 15 miles 
per hour, depending upon tire equipment 
At 1,800 r.pm. it develops a maximum 
brake horsepower of 90. 

To give the greatest possible traction pe: 
pound of weight, the entire weight of the 
engine and half of the weight of the Carry- 


, all Scraper and its load are placed on the 


two large pneumatic tired drive wheels by 
the elimination of front wheels. 

Mated to the Model C Tournapull is the 
newest and one of the most popular Carryall 
Scrapers, the Model LS, with a struck ca- 
pacity of 8.2 cubic yards and a heaped 
capacity of 11 yards. The latest features 
introduced by LeTourneau such as the 
crescent arch “A” frame, larger apron and 
traveling sheaves controlling apron are all 
incorporated in this Carryall. The Tourna- 
pull and Carryall combination is a self- 
loading unit. However, to get the maximum 









The New Model C Turnapull 


operating efficiency, reduced loading time 
and increased pay yardage, pusher loading 
is recommended. Two different size tires 
are available for the Model C to meet job 
requirements and needs—21 x 24s and 18 x 
24s. 
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Harnischfeger Announces New 
Dragline Bucket 


The “Biglode,” a new streamlined, all- 
welded dragline bucket for general service, 
has just been placed on the market by the 
Harnischfeger Corporation of Milwaukee 


Special features of the “Biglode” include 
“balanced” construction for easier handling, 
simplified design—with arch, body, hitch 
plates, bucket lip and runners welded into a 
single unit—to provide greater strength, 
and flared lip-and-teeth assembly to provide 
digging action similar to a round-nose 
shovel. 

From the maintenance angle, the “Big- 
lode” offers several advantages. For ex- 
ample, hitching is simplified—the conven- 
tional number of hitching parts being 
reduced to less than half, and chain kinking 
eliminated. In addition, old hoist cables can 
be used for dumping cables, and the drag 
cable can_be replaced without removing the 
pins. Also, the shovel’s full manganese teeth 
have reversible points. 


The P&H “Biglode” dragline bucket is 
available with capacities from % to 4 cubic 
yards. For further information, address 
the Harnischfeger Corporation, Milwaukee, 
Wisconsin. 
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New drum sizes just anounced by The 
Jaeger Machine Co., Columbus, Ohio, for 
their 1941 line of Truck Mixers, are of spe- 
cial interest. The new standard capacities 
compared with previous models are: 

2-yd. size replaces 114-yd. 

3-yd. size replaces 2%4-yd. 

4-yd. size replaces 3%4-yd. 

5-yd. size replaces 4-yd. 

5\%-yd. size remains unchanged. 

Special features include loading through 

the top in a single drop, void space ample to 
meet all specification requirements, the 
Jaeger patented end-to-end “Dual Mix,” 
vacuum-controlled truck engine drive oper- 
ated from the cab (separate engine drive 
if desired), shock-proof two-speed trans- 
mission, new Jaeger “Uni-valve”—one ac- 
cessible water control panel for mix, tem- 
pering and flush valves—and patented 
Sypho-meter water tank. The 2-yd. size 
with 104 cu. ft. drum is easily mounted on 
short wheelbase, Ford type trucks. 
vW 


A New Type of Traffic Marker 


A permanent and low-cost material for 
traffic lines and letters has been announced 
by ARMOR-FLEX Company of St. Louis, 
Mo. It is a plastic, % in. thick, applied with 
a special bituminous cement to any type of 
pavement surface. 

Armor-Flex was evolved after long study 
and much experimental work. It is made in 
calendered sheets % in. thick, cut to sizes 
wanted. The colors are white, road yellow, 
black and bright red. For traffic lines the 
most used sizes and colors are 3 in. x 6 in. 
and 6 in. x 6 in. in white or yellow. Standard 
heights for letters are 2 ft. 4 in., 5 ft. 6 in. 
and 8 ft. 0 in—for numerals, 4 ft. 8 in. and 
8 ft. 0 in. 


Armor-Flex Installation Placed in a St. 
Louis Street in July, 1939. The severe win- 
ter following did much damage to pave- 
ment, but the —— are in perfect con- 
ition 


Jaeger Boosts Truck Mixer Sizes 


New Two-Yard Jaeger Truck Mixer 


The plastic is slightly flex- 
ible when warmed by the hot 
asphalt mastic with which it 
is applied, so that it is easily 
formed to fit all irregulari- 
ties of the pavement. It is 
stain-proof and even is im- 
mune from asphalt seal coats. 
The action of traffic polishes 
the markers so that they 
have high night visibility. 
The first markers placed 
eight years ago are still giv- 
ing good service. On bitum- 
inous paving they inlay 
themselves in a short time. 
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Among installations of sufficient age to 
prove their durability are: Los Angeles, at 
Wilshire and Western Ave., which is re- 
ported to have the heaviest traffic of any 
intersection in the world, over 27,000,000 
vehicles passing annually; Seattle; New 
Orleans ; Memphis ; Indianapolis, which will 
soon have its well known Monument Place 
and approaches marked; Decatur, III; 
Rockford, Ill.; and St. Louis, Mo. Ohio 
State Highway Dept. installed a railroad 
crossing marking and reports that it shows 
up well. Toronto, Canada states that their 
year old trial is in perfect shape. In several 
of these cities, the tests have been in pro- 
gress more than two years. 



















STOP THE WEATHER 


... Don’t Let the 








Weather Stop You 
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Federal Introduces New | '%2-2'% Ton 
Model with 232 Cu. In. Engine 


The addition of a new chassis to the 
Federal line—Model 16—with a nominal 
rating of 14%4-2% tons and a gross rating of 
13,000 Ibs., was the first announcement to 
be made by T. R. Lippard, new president of 
the Federal Motor Truck Company of De- 
troit. Features are 232 cu. in. engine and an 
8Y" frame. 

The Model 16 is powered with a Hercules 
heavy duty, 6 cylinder, L. head, engine with 
a bore and stroke of 31342” x 4%”, develop- 
ing a maximum of 75 horse power. Maxi- 
mum torque is 164 ft.-lbs. at 1,200 R.P.M. 
\ 2%" diameter crankshaft with “Tocco” 
electrically hardened bearing surfaces is 


supported by seven main bearings having a 
total area of 85 sq. in. 

Other features of the engine include 
3-point rubber mounting, light weight alu- 
minum pistons, valve seat inserts, vacuum 
type crankcase ventilator, full length water 
jackets and gear driven water pump. Com- 
pleting the unit power plant is a Borg & 
Beck 10” single dry plate clutch and .a 
4-speed transmission. 

The frame is 8%” deep. Axles are Tim- 
ken, the rear being of the full-floating bevel 
gear type. Front springs are 38” long by 
2%” wide, and rear springs are 50” long by 
2%” wide. All spring and chassis pins float 
in compressed rubber bushings, and no lu- 
brication is ever required at these points. 
Lockheed hydraulic brakes 14” diameter by 
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Stop... 


AND THINK! 


That cutting pavements causes more damage than traffic. 
That trenched yards are eyesores for years. 
That public hazard can be eliminated. 
That obstructing traffic is not necessary. 
That you now can put services in to grade. 
That you can save money, time and create good will by using PARMANCO. 
PARMANCO Utility Drills are made in two sizes, PARMANCO JUNIOR 
for drilling 4 inch holes up to 50 feet, and the PARMANCO GENERAL 
UTILITY for drilling longer distances or drilling larger holes. 
ALSO PARMANCO SENIOR for drilling up to 14" holes. 
Write us for details of actual performances during last 30 days. 


WRITE US 


YOUR DRILLING 


PROBLEMS 


PARIS MANUFACTURING CO., INC. 
PARIS, ILLINOIS 
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2” wide front, and 16” by 2%” wide rear 
operate in cast alloy iron brake drums 
Wheels are cast steel spoke type with de- 
mountable rims. Six wheelbase lengths are 
available as follows: 135”, 146”, 155”, 167”, 
180”, 194”. 
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New Build-Up Welding Rod 
Offered by Amsco 


The American Manganese Steel Division 
of The American Brake Shoe & Foundry 
Company, 389 E. 14th St., Chicago Heights, 
Ill., has introduced Amsco Mo-Mang Weld- 
ing Rod, described as a low cost, manganese- 
molybdenum steel welding rod for building 
up worn high manganese, carbon steel and 
grey iron castings. It is available in 18-in. 
lengths in the bare form for straight D.C. 
welding and in the combination coated form 
for both D.C. and A.C. applications. 

Amsco Nickel Manganese is intended for 
applications that demand high tensile 
strength and/or extreme shock resistance. 
\msco Mo-Mang does not replace Amsco 
Nickel Manganese rod but is recommended 
for straight build-up welding to compensate 
for wear as encountered by bucket lips, 
crusher hammers, jaws, etc. In these appli- 
cations, Amsco Mo-Mang is a satisfactory 
and economical welding rod. 

A new Bulletin W-30 and samples for 
test are available upon request. 
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Roehlk Spring and Body Takes on 
New Lines 


Roehlk Spring and Body Co., of St. Louis. 
Mo., announces the acquisition of exclusive 
manufacturing and distributing rights on 
EKONOMY and MONARCH METAL 
PRODUCTS. Among the items covered in 
this grant are the Ekonomy Sectional 
Metal, Self-Locking and Self-Anchoring 
Dam, for use as a highway ditch check 
and otherwise in erosion control; Ekonomy 
Steel Piling; Monarch Improved Steel 
Plate Highway Guard Railing; and the 
Dual-Flex Cable Offset Spring, for use 
with cable guard railing. 


Battery of Ekonomy Highway Ditch Checks 
Installed on a Missowrt State Highway in 
1939 
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improved Star-Lite Reflector Chain 


New type reflectors link-mounted in the 
form of a chain, for making all kinds and 
sizes of reflectionized signs from the 
largest displays to smallest house or lawn 
numbers, are being manufactured by The 
Star-Lite Company, 312 East Market St., 
Indianapolis, Indiana. This reflector chain 


Showing Method of Attachment of Chain 
to Sign 


is flexible as a string according to the 
manufacturer, and may be easily mounted 
ou any surface with aid of screw driver 
or hammer—tacks on like tape or fastens 
with screws to sheet metal, wood or plastic 
to form desired letters, symbols or num- 
bers—even in script. The reflectors are of a 
new multiple reflex type, individually 
molded, returning brilliant lustrous light 
at a great distance and at extremely wide 
angles. The manufacturer also makes a line 
of pavement surface markers and reflector 
chain for highway markers such as traffic 
signs, bulls-eyes, post and berm lights. 


Cable Power Control Unit 


The Buckeye Traction Ditcher Co., Find- 
lay, Ohio, announces that their medium 
duty G-L-T power control units are now 
available with adaptors to fit all makes and 


uckeye's New G-L-T Power Control Unit 


models of tractors. These hoists are built 
in single or double drum models, wide or 
standard drum. The single drum model will 
erate trailbuilders, bulldozers, single line 
scrapers, etc. The double drum model oper- 
ates double line scrapers, etc., or a combina- 
‘on of bulldozer and single line equipment 


pulled by the tractor draw bar. It will oper- 
ate equipment of approximately 15-yd. ca- 
pacity and under. Gear ratios of 11.07 to 
1.0 and 16.37 to 1.0 are available. Other 
ratios can be supplied on special request, 
thus meeting any requirements for line 
speed. There is a double deck for the fair- 
lead swivel sheaves to allow the best pos- 
sible hookup for any equipment. Sheaves 
are placed on the upper deck for operation 
of bulldozing equipment. For operation of 
equipment attached to the tractor draw bar, 
sheaves are placed on the lower deck so as 
to put the line pull below the center of the 
power take off, thus insuring better balance 
and greater stability of the tractor. 
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Kelly-Creswell Traffic Striping Machine 
of Two Color and Three Line Operation 


Following exhaustive field tests by state 
highway departments, some of which have 
continued for more than a year and a half, 
Kelley-Creswell Company of Xenia, Ohio, 
has announced its new traffic striping ma- 
chine, designed to mark either one, two or 
three stripes, and to use either one or two 
colors. The equipment may be mounted on 
any 1%4-ton truck chassis, but a COE type 
is recommended on account of shorter wheel 
base and more accurate guiding. The paint 
storage, a 530-gallon horizontal type reser- 
voir, is divided into two compartments of 
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A Rear View of Centerlining Machine, Showing Spray Head and Air Curtain Assembly 
in Operating Position at Operator's Left. The Adjustable Column Mounting Is Partly 
Concealed by Hose Connection Nearest License Plate 





of Kelly-Creswell air curtains and three 
special sprayheads designed especially for 
Kelly-Creswell by The DeVilbiss Com- 
pany. The entire assembly is mounted on 
a column and rack, which is fastened to 
the housing of the rear axle. In operation 
it is lowered to within about 2% in. of the 
surface of the highway, and when in trans- 
port position it is raised approximately 


approximately one-third and _ two-thirds, 
each equipped with a standard Devilbiss 
lid, and a special agitator driven by an air 
motor. The size of tank makes possible the 
loading of a whole day’s run of material 
at one operation. A Viking paint pump, 
driven by power take-off does this at a rate 
of 30 gals. per minute. 

The head assembly consists of three sets 


Keep the Job MOVING 


with Quick-Acting, Universal Type 


“AIR KING" 


HOSE COUPLINGS 






















Quick @ Safe @ Interchangeable 
The “AIR KING” will save time and money on every job that requires frequent coupling 
and uncoupling of air hose to maintain efficient service. A push, a quarter turn, and the 
connection is made. Then to make it absolutely safe, the heads can be quickly and securely 
held together by inserting cotter pin, nail or piece of wire through holes provided for this 
purpose. The locking ends (heads) are identical for all sizes of hose and threaded ends, 
permitting the coupling of any two sizes of hose within the hose end range of this coupling 
or coupling to any pipe up to 1” by use of threaded connections. 
The patented locking arrangement eliminates any possibility of the coupling coming apart, 
regardless of hose twist or vibration. The ears are reinforced, blending into the body, for 
added strength. Each coupling is tested on a “go and no go” gauge to make absolutely 
certain it is interchangeable. Sizes: Hose Ends, %” to 1” inclusive; Male or Female 
Thread Ends, 4” to 1”, inclusive. 

Carried in stock by leading rubber manufacturers and jobbers, for quick delivery. 


Dix ie 


VALVE &— COUPLING CO. 


MAIN OFFICE AND FACTORY: PHILADELPHIA, PA. 


Branches: Chicago Birmingham Les Angeles Houston 
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12 in. above the surface, where it is se 
curely locked. The sprayheads are of the 
semi-internal mix type, and are air con 
trolled. They have a capacity of 1% ga! 
per minute. 

The arrangemeut of operator’s seat, con 
trol panel and sprayhead at rear of truck 
are clearly shown in the accompanying pic- 
ture. All controls are within easy reach. 

Where the intermittent, or “dot-dash,” 
striping is desired, an automatic control 
may be applied. It is adjustable for broken 
lines of predetermined length, and permits 
accurate retracing of old lines. 

The particular feature of the Kelly-Cres- 
well line of highway striping equipment lies 
in the guide plates, which maintain the 
straight edges of the stripes by means of a 
curtain of blower or compressed air. This 
air is delivered through especially designed 
slots in the guides ; and by it the same sharp 
edged line is maintained on either smooth 
or rough surfaces. The manufacturers claim 
that great economy of material is secured 
thereby. 


- 







An Improved "Men Working” 
Sign and Standard 


The sign here illustrated has been de- 
veloped by Industrial Products Co., 852 W. 
Somerset St., Philadelphia, Pa., with the 
definite intent that it shall not blow over 
in the wind. To accomplish this, the sign 
is pivoted horizontally, so that it will 
swing up to relieve wind pressure. The de- 
gree of swing, however, is limited, so that 
the sign can always be read. The frame is 
made of channel and T-iron throughout 
with electric welds. The legs are of one- 
piece construction and so designed that one 
fits inside of the other when standard is 
collapsed. They are reinforced with angle 
iron cross bar, so placed that it serves 
also as a limit stop for the swing of the 
sign when in service and holds sign frame 
firmly in place when collapsed for storing 
in truck or storeroom. Hinges on each 
side keep the standard locked in position 
when in service. Leg spread is 35% in. 
Flag sockets are of steel tubing, electric 
welded to sign frame. The sign plate is of 
18 gauge metal 18 in. square, painted on 
both sides with black letters on a yellow 
ground. A lantern may be hung with an 
“S” hook from a small hole in bottom 
center of sign frame. 





IPCO Hi-Roy Swing Sign 
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Timken Designs Two-row, Double Cup 
NA Type, Slotted, Tapered 
Roller Bearing 


The Timken Roller Bearing Company has 
recently released a modification in the de- 
sign of the standard NA type, or non-ad- 
justable, Timken roller bearing. Made up 
of a double row outer race or cup and two 
single row inner races or cones, it is espe- 
cially adapted to serve as a sheave bearing. 

The races and rolls are ground to estab- 
lished precision limits so that when the 
cones are assembled into the cup the front 
faces of the cones contact and the proper 
running clearance is provided. The front 
cone faces are slotted and chamfered as 
shown to provide an entrance for lubricant 
to within the bearings. This feature is par- 
ticularly advantageous in multiple sheave 
blocks where it is required that the bearings 
be lubricated through the pin which is sta- 
tionery. 

The chamfered front faces eliminate the 
necessity of machining a deep annular 
groove around the shaft to carry the lubri- 
cant to the various points of entrance in 
the bearing. In some sheave blocks, lubricant 
may be introduced through a fitting in the 
sheave hub, and for this design an annular 
groove and holes are provided in the cup. 










New Non-Adjustable Timken Bearing 


The bearings are designed to a minimum 
width and with an I.D. large in relation to 
its O.D. and also with a maximum radial and 
thrust capacity for the space occupied. Be- 
ing an anti-friction thrust bearing as well 
as an anti-friction radial bearing, the 
sheaves may rotate freely without axial 
float. Wear between sheaves and side plates 
iS positively eliminated. 

v 

Right of Way and Construction Costs 
for 9 Metropolitan Projects—Right of 
way costs for 9 typical metropolitan high- 
way projects in Michigan were nearly 5 
times the construction cost. The 9 propects 
covered 27.656 miles of highway, the total 
construction cost being $6,433.327, and the 
total right of way cost $31,586,296. This 
gives an average construction cost of $232,- 
6:9 per mile, and an average right of way 
cost of $1,142,114 per mile. 








New Briggs & Stratton Industrial Motor 


The Briggs & Stratton Corp., Milwaukee, 
Wisconsin has announced a new 4-cycle, 
air cooled gasoline motor, known as Model 
“ZZ”. Although rated at 6 H.P., the actual 
horse-power output in the recommended 
speed range, as recorded in dynamometer 





Model “ZZ” Briggs & Stratton Motor 


tests, is 6.15 H.P. at 2,200 R.P.M.—7.20 
H.P. at 2,700 R.P.M.—7.70 H.P. at 3,200 
R.P.M. Piston displacement is 22.97 cu. in. 
with a 3 x 3%-in. bore and stroke. Ignition 
is supplied by a specially designed dust and 
moisture-proof high tension flywheel mag- 
neto. Other standard equipment includes: 
Silchrome exhaust valve with alloy steel 
inserted seat, inserted molybdenum alloy 
valve guides, specially designed float feed 


Wherover 
YOU SEE... 
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type carburetor, adjustable mechanical 
governor, drop-forged counter-weighted 
crankshaft, aluminum alloy pistons and con- 
necting rods, pump and splash lubricating 
system, gasoline filter, oil-bath air cleaner, 
screened blower housing, and many other 
features. The fuel tank capacity is 1% gal“ 
lons and oil reservoir 5 pints. Overall di- 
mensions are—height 24 in., width 20 in. 
and depth 22 in. Net weight with crank 
starter—134 Ibs., rope starter—129 Ibs. The 
Model “ZZ” is also available incorporating 
the following equipment features identified 
as models: “Model ZZL” light weight type, 
secured by making the base, crankcase, 
blower housing, etc. of cast aluminum in- 
stead of cast iron. “Model ZZR-6” 6-to-1 
gear reduction drive. “Model ZZP” direct 
mounting crankcase, machine-faced and 
tapped for direct assembly of driven unit. 
The manufacturer recommends the unit for 
use in driving garden tractors, pumps, hoists, 
generators, mixing equipment and for other 
general utility purposes. 
vW 
New Air Hose for Excessive 
Hot Oil Service 


The B. F. Goodrich Company, Akron, 
Ohio, announces the addition of a new air 
hose known as Type 54, made with a syn- 
thetic tube and rubber cover, and designed 
for use where there are excessive hot oil 
conditions. Laboratory tests indicate that 
the synthetic tube used in this construction 
should give two to three times longer 
service life when exposed to the same con- 
ditions than a tube made of natural rubber. 






















INTRODUCTORY 
OFFER... 


We have a plan by which 
you can try out the LOAD 
LUGGER on the job. Ask 
for details. 







y LAS # 7 


KNOXVILLE 








\\@ LOAD LUGGER 


509 Davenport Road 


Distributors in all Principal Cities 





is usually “ten-to-one” choice for the necessary 
hauling and dumping equipment. It has been 
shown to be the fastest and cheapest method of 
moving materials on any jobs, where loading 
is done by hand. On city streets and main roads, 
you don’t want to route traffic over detours any 
longer than necessary. You can speed up the 
work by equipping every crew with a Load 
Lugger and 5 to 10 dump. buckets. Write for 
Bulletin containing full details. 


QUIPMENT AND MFG.CO. 
TENNESSEE 
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WITH THE MANUFACTURERS 


G. E. Long Elected President 
of Koehring Company 


After 33 years 
of service as 
President of the 
Koehring Com- 
pany, W. J. 
Koehring has 
relinquished the 
reins of the 
business, has re- 
signed as Presi- 
dent and will act 
as Chairman of 
the Board. Dur- 
ing his long pe- 





riod with the 
Koehring Com- 
pany he has G. E. Long 
been in charge 
of production, watching the company de- 
velop from a small beginning, engaged in 
the manufacture of concrete mixers, to its 
present growth, manufacturing an extensive 
line of Heavy-Duty Construction Equip- 
ment for excavating, concrete mixing, 
placing, and finishing. 

G. E. Long, who has succeeded Mr. 


Koehring as President, was Treasurer since 
1932. He became associated with the com- 
pany in 1928, and has also acted as Secre- 
tary, Sales Manager and General Manager 
in recent years. 

C. A. Koehring remains as Vice-Presi- 


dent and P. Graser has been elected Secre- 
tary-Treasurer. 


Ransome Concrete Machinery Co. 
Names New Distributors in 
Pennsylvania and lowa 


Ransome Concrete Machinery Co., Dunel- 
len, N. J., have just appointed the follow- 
ing exclusive representatives for their com- 
plete line with the exception of Industrial 
Mixers and Welding Tables and Position- 
ers: Ruane Machinery Co., House Bldg., 
Pittsburgh, Pa., in certain counties in 
Pennsylvania and West Virginia; Johns- 
town Equipment Corp., 1204 Fifth St., 
Sioux City, Iowa, in certain counties in the 
State of Iowa. 


T. R. Hall Becomes Southeastern 
Manager for Bay City Shovels 


Appointment of Mr. T. R. Hall, Jr., of 
609 Ireland St., Burlington, N. C. (Phone 
433) as District Manager and Factory 
Sales Representative in the Southeastern 
States including Virginia, Tennessee, North 
Carolina, South Carolina and Florida, is 
announced by Bay City Shovels, Inc. Mr. 
Hall is no stranger to the construction and 
industrial equipment field, having been as- 
sociated for a number of years with Inter- 
national Harvester Company and more 
recently having acted as District Manager 
for the Osgood and General Companies, 
and then Marion Steam Shovel Company. 











MADE by a NEW COLPROVIA COLD PROCESS 








MADE COLD — LAID COLD 


OPEN or dense mixtures free of 
solvents 


MINIMUM susceptibility to 
temperature changes 


EASY to manufacture and easy 
to lay 





STREETS, PATHS and PLAY AREAS for HOUSING PROJECTS 





MADE by a NEW COLPROVIA HEATED PROCESS 


«>? ! ‘ 


QUICK setting and formulated 


for all texture designs 


ADAPTED to heavy or light 
traffic 


CONTROLLED stability and 


consistency of mixtures 


LABORATORY 
801 Second Ave. 
New York, N. Y. 





COLPROVIA ROADS, INC. 





MADE WARM 

LAID COLD 
MAIN OFFICE 

183 East Main St. 

Rochester, N. Y. 





| the plant of the American Hoist & 
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Dr. J. C. Hodge Is Made Vice Preside 
of Wellman Engineering Co. 


Announcement is made of the election ..j 
James Campbell Hodge as Vice Preside:t 
and Director of the Wellman Engineerir:z 
Company, Cleveland, Ohio. Dr. Hodge r»- 
ceived his B.S. degree from Case School «f 
Applied Science in 1923. majoring in metai- 
lurgy, since when he has become wide), 
known in metallurgical fields, especially 
connection with developments in the art «ij 
welding. He obtained his doctorate in 1933 
at Harvard, under the late Prof. Albert 
Sauveur. Dr. Hodge is widely known ji 
industry. He has served on technical com- 
mittees of the American Society for Test- 
ing Materials, on the Boiler Code Commit 
tee of the American Society of Mechanical 
Engineers, the Welding Research Commit- 
tee of the Enginecring Foundation, th: 
American Welding Society and the Ameri 
can Petroleum Institute: and in 1938 was 
joint recipient of the J. F. Lincoln Gold 
Medal Award. 
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American Snow Plows and FWD 
Trucks for Colorado Highway 
Department 





Six AMERICAN Model KLS Reversible 
Mouldboard Plows and six AMERICAN 
Model 41H Under-Body Hitches loaded on 
new F.W.D. 5-ton trucks about to leave 

S Der- 
rick Co., Saint Paul, Minnesota, on the 
long trek to Denver, Colorado, where they 
will be added to the snow fighting equip- 
ment of the Colorado Highway Depart- 
ment. These plows are power hydraulic 
operated from the truck cab. The seventh 


| truck in the caravan carried the hydraulic 


hoists and attachments. 
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Pittsburgh Steel Promotes 
L. A. Ver Bryck 


L. A. Ver Bryck has been appointed 
Pittsburgh District Sales Manager of Pitts- 
burgh Steel Co., Grant Bldg., Pittsburgh, 
Pa., succeeding W. M. Jensen who recently 
resigned. Mr. Ver Bryck has been con- 
nected with the sales department of Pitts- 
burgh Steel Co. since 1928 with the ex- 
ception of a period of about a year with the 
Wheeling Corrugating Company. 
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New Agency Appointed for 
P&H Excavators 


The Harnischfeger Corporation of Mil- 
waukee announces the appointment of th: 
Shaw-Newlin Company, Highway No. 65 
South, Chillicothe, Missouri, as exclusive 
agents for Models 100, 150 and 255 in the 
P&H excavator line. Shaw-Newlin will op- 
erate under the supervision of the Harnisch- 
feger Kansas City office. 
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NEW TRADE LITERATURE 


’Dozing Methods in New LeTourneau 
Folder. The use of LeTourneau angle- 
dozers and bulldozers from clearing to final 
finishing is graphically illustrated in a new 
8-page booklet recently released by R. G. 
LeTourneau, Inc., Peoria, Illinois. 

The universal application of ’dozers on all 
forms of earthmoving, construction, pio- 
neering and handling has made this tractor 
tool indispensable to the contractor. Job 
methods employed by well-known con- 
tractors are illustrated and described. Fea- 
tures claimed by the manufacturer to 
increase production and lower operating 
costs are also portrayed. 

In addition to the familiar “Angledozer” 
and “Bulldozer” models, other interchange- 
able cable-operated tractor tools, such as 
“Rootdozer” for clearing, “Pushdozer” for 
loading large scrapers, “Treedozer” for 
large scale clearing and snow plow attach- 
ments are also illustrated. 

Copies of the new booklet may be ob- 
tained either direct from the manufacturer 
or through any LeTourneau-“Caterpillar” 
Distributor. Ask for Folder A-013. 


“Maintenance Tips on Calcium Chlo- 
ride Surface Consolidated Roads” is the 
title of a new pocket-size booklet just an- 
nounced by the Solvay Sales Corporation. 
Designed primarily as a reference for 
patrolmen and others engaged in the actual 
work of maintaining roads, this new book 
should prove of value to all road men. In 
addition to general tips on maintenance, it 
includes sections on drainage and crown, 
road shoulders. calcium chloride spreaders, 
miscellaneous data on weights and meas- 
ures, tables showing road coverage per 100 
Ib. bag of calcium chloride, and tables on 
calcium chloride coverage at various set- 
tings of the Solvay-Van Brunt Spreader. 
Copies of this little book may be obtained 
without charge by writing to Solvay Sales 
Corporation, 40 Rector Street, New York, 
Me 


A New Hose Bulletin. Good air hose is 
important to the efficiency of pneumatic 
tools. In a bulletin just issued, the Sullivan 
Machinery Company illustrates and de- 
scribes various types of hose for use with 
air tools used in the construction, industrial, 
mining and petroleum industries; tough hose 
for heavy construction, flexible hose for easy 
handling, combination air and water hose, 
suction hose, etc. Hose for core drill pros- 
pecting and oil field exploration is also in- 
cluded in this bulletin as well as various type 
couplings. Write for bulletin 87-Z, Sullivan 
Machinery Company, Michigan City, Indi- 
ana. 


“The Painting of Creosoted Wood” is the 
title of a new leaflet just issued by The 
Wood Preserving Corporation, a Koppers 
Company subsidiary. It describes seasoning 
after treatment and gives directions for 
painting creosoted poles and posts with alu- 
'1inum paint. May be had from The Wood 
Vreserving Corporation, Pittsburgh, Penn. 


New Excavator Control—The Harnisch- 
feger Corporation, 4400 W. National Ave., 
Milwaukee, Wis., has issued Bulletin X-60, 
a folder describing the new control sys- 
tem the company is installing on its %, % 
and % yard excavators. The new control 
is a specialization of a system which has 
proved successful in the automotive indus- 
try for 15 years, but is stated never to 
have been used in excavators. In the P & 
H control, each clutch and brake is oper- 
ated by its own master cylinder on hand 
levers or foot pedals. The entire system 
is kept filled with oil by a central supply 
tank located at the proper level to insure 
a constant supply. Oil lines are carried 
in a protective steel conduit where they 
issue from the control box. 


Flexible Couplings—A new 12-page illus- 
trated Catalog No. 1845 has been published 
by Link-Belt Co., 307 N. Michigan Ave., 
Chicago, IIl., on the company’s complete 
line of flexible couplings. The book con- 
tains complete price and dimensional data 
on Types A, B, and RC couplings, together 
with information on revolving and station- 
ary casings for the RC type. The most re- 
cent addition to the line—a_ horizontally- 
split aluminum casing—is described fully. 
Simple selection tables and instructions for 
installation and lubrication are included. 
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Air Control Power Shovel—A new 30 
page fully illustrated catalog and specifi- 
cations on its newest air control power 
shovel—the Model 800, is now ready for 
distribution by The Osgood Co., Marion, 
O. All motions of the machine are con- 
trolled by air operated clutches. Air is 
supplied by a two-cylinder compressor 
driven from the end of the engine shaft. 
The controlling valves are of the metering 
type which permits the operator to apply 
the clutches at any speed he desires and 
gives smooth easy operation. The Model 
800 machine is provided with air operated 
swinging brake which can also be used as 
a traveling brake when the machine is 
moving into a new position. 


Redwood Expansion Joints. Technical 
Bulletin No. 20 of the California Redwood 
Association describes the use of redwood 
for concrete pavement joints, and states 
that it meets standard specification require- 
ments for compression, elasticity, strength, 
durability, etc. A special recommended spe- 
cification for redwood joints is included. 
The bulletin covers four letter-size pages, 
and may be had from the association, whose 
address is 405 Montgomery St., San Fran- 
cisco. 


Bituminous Distributor. The new “Spray 
Master” pressure distributor is the subject 
of a broadside issued in August by Little- 
ford Brothers, 457 Pearl St., Cincinnati. 
Ohio. Illustrations show the complete unit 
and many details. Fach picture is accom- 
panied by a concise text. 








You get so much performance and so 
much production for so little first, oper- 
erating and maintenance cost when 
you choose a Universal Portable Plant. 
You get so much equipment for so few 
cubic feet of space and so much capac- 
ity for so little weight. No wonder 
there's such a big swing to Universal 
Profit-Proved Crushing Equipment. 


It will pay you to check up on the new 
thrifty all-welded steel, space saving. 
legal load Universal Portable Gravel 
and Quarry Plants. 


Write today—be in line for National 
Defense Road Building and Mainte- 
nance Programs. 


The new Pacemaker Quarry Plant 


UNIVERSAL CRUSHER COMPANY 


631 C Ave. West 


Cedar Rapids, lowa 


UNIVERSE) 
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GRACE 


-WAY AXLE DRIVEN 
2 SWEEPER 








@ Crace 2-Pay Axle Driven Sweeper—the 
modern traction driven sweeper that suc- 
cessfully meets every problem of any 
contractor. 

@ Rapid Fire Heater—A fast-pumping, fast- 
heat circulating heater that heats 10,000- 
gallon insulated cars at 50° per hoar. 
Write for detailed information and 
prices. 


W. E. GRACE MFG. CO. 


6000 Holmes St. 
DALLAS 








PAVEMENT 
Demolishing 
Trimming & 
Cutting 


BREAKING 
The results obtained with the Novo 
Breaker in breaking up pavements, 
bridge floors, drives, curbs, etc., have 


proved beyond a doubt that here is the 
fastest, cheapest breaking method. 
CUTTING 
Hammer equipped with shearing knife 
is used for trench work, cutting with- 
out breakback in reinforced concrete, 
Also used in frost & trimming. 
cosTs 
Let us tell you the surprisingly low 
cost figure at which pavements can be 
broken by this method, It mounts on 
your truck. Send for information. 


NOVO ENGINE COMPANY 
LANSING, MICHICAN 


246 PORTER ST. 


Send literature and prices on the NOVO 
Pavement Breaker. 


Name 
Address 
City 


. State 





















Alpha System of Steel and Reinforced 
Concrete Construction—aA circular describ- 
ing the Alpha system of steel and rein- 
forced concrete construction relating to 
bridges has been issued by the Porete 
Mfg. Co., North Arlington, N. J. The 
Alpha System is a combination of struc- 
tural steel beams with a reinforced con- 
crete slab, in which a steel spiral is 
welded to the top flange of the steel beam 
and embedded in the concrete slab. The 
steel spiral anchors the concrete slab to 
the beam, thus assuring perfect bond be- 
tween the concrete and the steel. The 
steel beam takes care of the tensile stresses 
and the concrete of the compressive 
stresses, in the same manner as in rein- 
forced concrete construction. The Alpha 
System is stated to combine the rigidity 
of reinforced concrete construction with 
much lower cost, and to give the accuracy, 
simplicity and rapidity of steel construction. 


Jaw and Roll Crushers. In its Bulletin 
No. 264E, entitled “Telsmith,” the Smith 
Engineering Works gives a clear account 
of its line of wheeling jaw and roll crushers. 
‘Text, tables, pictures and diagrams are 
combined to advantage. The company’s ad- 
dress is E. Capitol Drive at N. Holton St., 
Milwaukee, Wisc. Other Telsmith Bulletins 
are No. 261L, Primary Breakers and Re- 
duction Crushers; No. 263E, Telsmith 
Gyrosphere Crushers; No. 265B, Telsmith 
Portable Outfits; No. 266I, Belt Conveyors, 
Bucket Elevators, Feeders, Vibrating 
Screws, Sand Tanks, Screw Rewashers, 
etc.; No. 267D, Quarry Plant Layouts; No. 
268D, Gravel Plant Layouts. 


Rock Drill Accessories—A new 12 page 
booklet dealing entirely with rock drill 
accessories just issued by Ingersoll-Rand 
Co., 11 Broadway, New York, illustrates 
and furnishes data on the many ac- 
cessories necessary to efficient rock drill- 
ing. These include such items as: hose 
and couplings, air filters, grinders, steel 
cutters, air-line lubricators and rock drill 
mountings; moil points, chisels and spades 
for breaking concrete—cutting asphalt— 
tamping and digging. 


Road Construction and Maintenance with 
Tarmac—The Tar & Chemical Division, 
Koppers Co., Koppers Bldg., Pittsburgh. 
Pa., has issued a booklet illustrating and 
describing the use of Tarmac in the con- 
struction and maintenance of highways. 
Step to step construction procedures for 
various classes of work, such as mulch 
treatment, road mix, soil stabilization, sur- 
face treatments, etc., etc., are given. In- 
cluded is a table of tarmac grades and uses. 


Snow Fighters—A particularly handsome 
bulletin of the foregoing title has just been 
issued by Caterpillar Tractor Co., Peoria, 
Ill. Its twelve pages show snow plows of 
various makes and types propelled by Cater- 
pillars. Short descriptions add useful infor- 
mation. Accompanying “Snow Fighters” is 
a shorter bulletin en graders in snow 
removal work. 





Roads and Streets 





Airport Drainage Data—“Building Saic 
ty Into Airports—with Efficient Drainage 
Construction” is the title of a 24-page 
bulletin again made available by the Armco 


Drainage Products Association, Middle- 
town, Ohio. In addition to the bulletin, a 
preprinted article on “The Nation’s No. 
1 Modern Airport—LaGuardia Field, New 
York City” is also available for the asking. 
Included in the preprint is a layout map 
of the field and its extensive drainage 
system. Separate copies of the drainage 
map on a larger scale are also available. 
The subject of airport drainage funda- 
mentals and practical design are given in 
the Handbook of Culvert and Drainage 
Practice. 


Bulletin on Ozalid Whiteprint Machine. 
The Ozalid Model F fast printing, white- 
print machine and its operation are de- 
scribed in detail, with many illustrations, in 
a folder (Bulletin No. 187) just issued by 
the Ozalid Corporation, Johnson City, New 
York. The ‘unit is adapted to materials up 
to 42-in. wide, and has a maximum printing 
speed of 56 in. per minute. The manufac- 
turers refer to it as a “printer-developer 
combination in the medium price class.” 


Mixer Catalog. Kwik-Mix Mixers are 
covered in a 20-page, 8% x 11 in. catalog 
issued by Koehring Co. in August. The line 
includes units for concrete, plaster and 
mortar, and hot or cold bituminous mixing. 
Batch sizes range from 3% to 10 cu. ft., to 
which a 10% overload may be added. Cata- 
log is profusely illustrated and carries a 
table of specifications. A request to Kwik- 
Mix Concrete Mixer Co., Port Washington, 
Wisc., will bring you a copy. 


Hydraulic Controls. Blackhawk Manu- 
facturing Co., Milwaukee, Wisc., has just 
issued a 26-page catalog covering its line of 
hydraulic controls. Concise and well illus- 
trated descriptions are given for controls 
as applied to farm machinery, mining 
equipment, airplanes, mowers, highway ag- 
gregate dryers, road finishers, snow plows, 
truck lifts, jacks, presses and other equip- 
ment. Specifications are included. Catalog 
will be sent on request. 


Concrete Vibrators. Circular No. 24-D, 
issued in August by the White Manufac- 
turing Co., 1227 West Beardsley Ave., Elk- 
hart, Ind., describes in detail the White line 
of vibrators and accessories. Concrete 
grinders and finishers are also covered. 
Each type of machine is pictured. 


Shovel and Dragline. In Bulletin 121-A, 
the Shovel and Crane Division of Lima 
I.ocomotive Works, Lima, Ohio, gives an 
interesting, illustrated account of its re- 
cently-announced Type 1201 shovel and 
dragline. The bulletin contains 16 letter-size 
pages. 


Adams Pictorial News, July, 1940. Eight 
large pages of interesting pictures and short 
descriptions of highway construction and 
maintenance operations with equipment pro- 
duced by J. D. Adams Company, Indianapo- 
lis, Ind. 








September, 1940 








The Proof. of the 
Pudding 


ROSS SNOW PLOWS will PROVE 
their efficiency under the most severe 
operating conditions. 


The only plows with “Sno-Flo” mold- 
boards and that is why they will do 
more with less power, go thru where 
others fail. 


Manufactured by 


THE 
BURCH CORPORATION 


Crestline, Ohio 


Equipment Builders for Fifty Years 











STREET 
NAME 
SIGNS 


SIGNS WITH 
REFLECTING 
| OM i ORES 


WRITE FOR 
LATEST SIGN 
or WU ele 


Western 


CATAPHOTE 
CORPORATION 


9S8 WALL STREET 
TOLEDO OHIO 





Concrete and Reinforced Concrete—1940 
Report On Recommended Practice and 
Standard Specifications, The recently issued 
Report of the Joint Committee on Standard 
Specifications for Concrete and Reinforced 
Concrete Submitting Recommended Practice 
and Standard Specifications for Concrete 
and Reinforced Concrete culminates work 
under way steadily since 1930. Outstanding 
leaders in the field represented the constitu- 
ent organizations as follows: American 
Concrete Institute, American Institute of 
Architects, American Railway Engineering 
Association, American Society of Civil En- 
gineers, Portland Cement Association, and 
American Society for Testing Materials. 

This report of the third Joint Committee 
records many notable advances relating to 
design, construction and specification prac- 
tice for concrete and reinforced concrete 
structures. The committee has submitted its 
report, not as the final word on concrete 
design and construction, but with a feeling 
that it reflects fairly the state of the art as 
represented by the best practice of the day. 

The report is prepared in three sections: 
(1) Recommended Practice, which covers 
scope and definitions, and details of design 
and construction; (2) Standard Specifica- 
tions covering materials, proportioning, 
mixing, etc., and forms and details of con- 
struction; and (3) Appendices including 
information on the effect of various sub- 
stances on concrete and suggested protective 
treatments, support moments in continuous 
beams and frames, information on curing 
portland cement concrete, and a list of 
specifications cited. 

The 160-page publication in heavy paper 
cover includes a detailed index. Copies of 
the report can be obtained from either the 
American Concrete Institute, 7400 Second 
Boulevard, Detroit, Mich., or the American 
Society for Testing Materials, 260 S. Broad 
St., in Philadelphia. The report proper is 
priced at $1.50 and the report including the 
26 A.S.T.M. standards which are incorpo- 
rated by reference totaling 290 pages, is 
available from either organization at $2.00. 
Also for convenience there has been issued 
a Supplement comprising the 26 A.S.T.M. 
standards at 75 cents per copy. Special prices 
are in effect on orders for 10 or more copies 
of any of the publications. 


How to Cut Blasting Costs. A new book- 
let just issued by R. G. LeTourneau, Inc., 
Peoria, Illinois carries the title “How to 
Cut Blasting Costs—and Extend Your 
Tractor-Scraper Range.” 

The booklet deals with LeTourneau root- 
ers, manufactured in three sizes to fit vary- 
ing job conditions. Rooters have been used 
extensively by the construction industry to 
provide fragmentation in hard ground with- 
out expensive blasting, thereby making it 
possible to extend the use of scraper 
economy. 

In addition to supplementing scraper 
operation, other job uses such as breaking 
frozen ground, ripping concrete and maca- 
dam, etc. are illustrated and described. Re- 
cent design improvements, claimed to add 
greater strength and effectiveness to the 
rooter, are also pointed out. 

Copies of this new folder may be obtained 
either direct from the manufacturer or 
through any LeTourneau-“Caterpillar” Dis- 
tributor. Ask for Folder A-0-16. 











@ This Williams 2 Yard 
Multiple Rope Bucket took 
plenty of punishment on this 
job—tearing out the massive 
stone and concrete founda- 
tions of the old Baldwin Loco- 
motive Works in Philadelphia. 


@ The digging power in 
Williams design and the 
rugged durability of their 
welded rolled steel construc- 
tion make Williams Buckets 
profit producers for contrac- 
tors everywhere. 


Bulletins describ- 

ing all types of 

Williams Buckets 
sent 


FREE 


on request. 


THE WELLMAN ENGINEERING CO. 


7003 CENTRAL AVE., CLEVELAND, OHIO 


WILLIAMS 


Buckets 


built by WELLMAN 











98 


Profits from Crane Rental. A new field 
is developing for crawler-type cranes—a 
new field that may mean extra money in 
rental or resale for alert construction men. 
It’s the handling of heavy materials in in- 
dustrial plants. How crawler cranes fit into 
this market is well told in a new bulletin, 
LCC-1, by Bucyrus-Erie. The rationale of 
the field is explained thus: With industry 
expanding, the material handling problem 
has become a major headache, and crawler 
cranes in many instances afford the most 
flexible, efficient and convenient means of 
increasing capacities. Eight specific reasons 
are listed in the bulletin. The winter slack 
season in construction is cited as holding 
especial opportunities. Many uses for cranes 
are graphically portrayed and fully de- 
scribed in the 32-page Bucyrus-Erie bul- 
letin. Copies are available on request from 
Bucyrus-Erie Company, South Milwaukee, 
Wisconsin. 


“Let’s Look at the Record.” Bulletin 
F 40-A of the Jaeger Machine Co., Colum- 
bus, Ohio, tells concisely how seventeen 
contractors on the Pennsylvania Turnpike 
made paving records with Jaeger equipment. 
Write for copy. 


York Modern Cor- 
poration, Unadilla, N. Y., has issued a 
catalog in Spanish on its York Master 
Workman. The working principles of the 
machine are illustrated and described and 
specifications are given. 


Maintenance—The 





DEALERS’ 

CARLOAD 
STOCKS: 
CHICAGO 

BROOKLYN 


HOUSTON 
SEATTLE 


t(apacity: 2-Ton h-Ton 
Net Wt.: 60 Ih. 110 th. 
Price: 70. 75. R250. 
Just use the right number divided 
about the load, blocked to suit, 
manned in unison, and 


SAVE AND BE SAFE WITH 


a 4 Ms a ray 
fA ni STEEL HAND HOIST 


SEATTLE, U.S.A. 
Reehe Bros., 2724 6th S., Senttle, Wash. 


15-Ton 
GSO Ih. 














MASTER 
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y, ik Om ee 
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For Better Roads, put a WORKMAN 
Machine on the job. 3 sizes: 
THE GENERAL © THE SUPER 
THE MASTER 


YORK MODERN CORPORATION 
UNADILLA, NEW YORK 











Hoists and Dump Bodies—Three new 
bulletins illustrating and describing Gar 
Wood hoists and dump bodies have been 
issued by Gar Wood Industries, Inc., 7924 
Riopelle St., Detroit, Mich. Bulletin No. 7 
deals with hoists and dump bodies for 114-2 
ton trucks; Bulletin No. 16 relates to Ford 
truck; and Bulletin No. 17 to Chevrolet 
trucks. 


Bucket Catalog. Blaw-Knox Company, 
Pittsburgh, Pa., has prepared a 40 page 
illustrated catalog (No. 1696) on buckets 
for single drum hoists. More specifically, 
the types of buckets described in this user 
guide book include: 

1. Single line hook-on clamshells for 
quick detaching and intermittent service, 
using a single crane hook for operation. 

2. Single line direct reeved type clam- 
shells for permanent installations: 

(a) With single part hoisting lines 
dead-ended in the bucket; 

(b) With two parts hoisting line 
(bight of line or fleet-through) reeved 
through bucket and returned to dead- 
end at trolley. 

3. Extremely low head room hook-on 
type clamshell buckets for quick detaching 
and intermittent service in handling sand, 
coak, coke, and other loose or easy-to-dig 
materials where the operating headroom is 
particularly limited. 

4. Single and two line ship's tackle clam- 
shells for the unloading of granular bulk 
cargo from ocean vessels: 

(a) Of the single line type with 
trailing trip rope to hatch tender for 
the discharging of free flowing ma- 
terials. 

(b) Of the two line type with latch 
for modern unloading of compact and 
hard-to-dig granular bulk cargo. 

5. Two line hook-on type clamshells for 
quick detaching and intermitent service. 
using two crane hooks for operation. 

6. Dump buckets of the tip-over type used 
wherever detachable hook-on type hand 
dump and self righting bucket is required. 

7. Bottom dump buckets of the control- 
lable roller gate type for easily controlled 
discharge, for example, of foundry sand— 
and other free flowing materials—through 
a bottom dump hook-on bucket. 

8. Ingot tongs for handling upright in- 
gots, either hot or cold, also tongs for 
special requirements. 
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CRUSHING 
SCREENING and 
WASHING UNITS, 


@ UP TO 2000 TONS A DAY @ 
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Catch Basin Bucket—A bulletin has been 
issued by The Hayward Co., 50 Churc); 
St., New York, on new bucket for clear 
ing sewer catch basins. Of particular in- 
terest to engineers, suptrintendents, cit 
officials and contractors are the many ii- 
lustrations the bulletin contains showing 
the Hayward catch-basin bucket at worl 
Sizes in which this bucket is obtainable, 
dimensions and other data are given in the 
form of a table for easy reference. 


Blade and Rotary Snow Plow. “Roto 
blade” is the title of a 20-page book oj 
pictures showing the machine of that name 
in action. The jobs cover airports as well 
as highways. Two pages are devoted to 
description and specifications. Can be had 
from Snow Removal Equipment Co., 400 
Seventh St., San Francisco. 


Motor Grader Specification Sheets. J. D. 
Adams Company, Indianapolis, Ind., has 
just issued letter size specification sheets 
for its Motor Graders No. 412, 501, and 511. 
Beside the specifications, each sheet carries 
a large picture of the unit. 


Material Spreader. The new Buckeye 
spreader is described in detail, with both 
diagramatic and action pictures in an 8 page 
letter size folder recently issued by Buckeye 
Traction Ditcher Co., Findlay, Ohio. 


Offset Blades for various specified makes 
of scrapers are pictured and briefly de- 
scribed in a letter-size folder just issued 
by Shovel Supply Co., 1300 McKinney 
Ave., Dallas, Texas. 








Your Gracious Woot. 
Arom Conat to Conor 
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